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 1. Evaluación de impacto en la fase de construcción 
 
 1.1. Impacto sobre los usos del suelo y la erosión 
 
Evaluación ambiental del estudio de impacto ambiental 
 
A priori podría parecer que los terrenos ocupados por el parque eólico son muy 
extensos. Sin embargo la superficie estrictamente necesaria para la generación de energía 
eléctrica es más reducida de lo que aparenta: el lugar ocupado por los aerogeneradores, 
líneas eléctricas, caminos de acceso,... suman un total no más grande del 2% de la 
superficie total del perímetro considerado, resultando un rendimiento en conjunto del orden 
de 0,75 Mwh/m2 al año, rendimiento superior al de cualquier fuente de energía tradicional.  
El resto de superficie puede mantener su uso agrícola o forestal, con muy poca 
incidencia de la generación eléctrica sobre estas actividades. 
Uno de los efectos de la ocupación es que de forma temporal o permanente las 
superficies afectadas quedan expuestas a una mayor acción frente la erosión que provoca la 
lluvia y el viento. Lógicamente los cambios geomorfológicos también contribuyen en el 
aumento de la erosión. 
 
1.2. Impactos hidrológicos 
 
Evaluación ambiental del estudio de impacto ambiental 
 
Los impactos hidrológicos durante la construcción del parque eólico son 
insignificantes si las obras se realizan con el cuidado necesario en cuanto a movimientos de 
tierras, estabilidad de los taludes creados y eliminación de los residuos generados durante 
las obras. 
En lo concerniente al impacto sobre las aguas superficiales durante las obras, la 
inexistencia de cursos fluviales permanentes, y también de fuentes o barrancadas de aguas 
permanentes próximas a estas, minimizan la posibilidad de aparición de este impacto. Por lo 
tanto, solo existe un mínimo riesgo de afección a los pequeños torrentes y zanjas de drenaje 
presentes en el caso poco probable de producirse algún accidente que provoque el 
derramamiento de sustancias contaminantes durante las obras (aceites, combustibles, etc.). 
Tampoco es significativo el posible impacto sobre las aguas subterráneas si se 
siguen las lógicas medidas genéricas que se establecerán para la minimización de los 
impactos derivados de los movimientos de tierras y la generación de residuos. Además, 
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dado que los anclajes de los apoyos son de poca profundidad, el riesgo de afectación sobre 
las aguas subterráneas es nulo. 
Hay que insistir que no se afecta a ninguna de las fuentes, balsas y depósitos 
existentes a la zona.  




  1.3. Impacto paisajístico 
 
Evaluación ambiental del estudio de impacto ambiental 
 
En un parque eólico los tres elementos que causan un impacto visual más 
significativo son los aerogeneradores, las líneas eléctricas y los edificios de control. 
Respeto a los primeros parece que el más aconsejable, según las encuestas, es 
pintarlos de colores apagados y no intentar disimularlos con pinturas de camuflaje ni 
resaltarlos; parece ser que se está dispuesto a admitir aerogeneradores sin más 
aditamentos. 
Los tendidos eléctricos en el interior del parque deben ser enterrados como mejor 
solución para evitar el impacto visual y la muerte de aves. Generalmente, el impacto mayor 
es provocado por líneas aéreas de evacuación. 
Los edificios de control pueden ser disimulados en la orografía ya que su ubicación 
está muy poco condicionada; como cualquier edificio no especialmente voluminoso, se le 
pueden aplicar principios arquitectónicos para disminuir su impacto visual. 
A pesar de que la apreciación de este impacto es en buena medida subjetivo, es 
evidente que los aerogeneradores representan elementos extraños en un ambiente o 
paisaje natural, por lo cual, perturban su contemplación y goce. 
Las unidades de paisaje presentes en el área de estudio son principalmente dos, 
correspondientes a los cultivos y a las zonas forestales, considerando agrupadamente los 
mohedas, pinares y robledales. Ambas unidades se presentan mezcladas atendiendo a la 
morfología de la zona, lo cual confiere diversidad cromática al paisaje. 
En lo concerniente al impacto de las líneas eléctricas de los parques hay que 
remarcar que todas las líneas de interconexión de los aerogeneradores con la subestación 
transformadora son subterráneas.  
También la creación de nuevas pistas de acceso y de servicio a los Parques eólicos 
puede provocar un impacto paisajístico aunque de naturaleza leve dado que la majaría de 
accesos aprovechan caminos existentes. 
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Finalmente pues, el impacto de los proyectos sobre el paisaje se valoró inicialmente 
como moderado, pasando a compatible con la aplicación de las medidas correctoras 
definidas. 
 
  1.4. Impactos sobre la vegetación 
 
Evaluación ambiental del estudio de impacto ambiental 
 
El principal impacto sobre la vegetación y flora es la que representa la ocupación de 
superficies y el movimiento de tierras para la ejecución de los caminos de acceso y servicio 
necesarios,  y la implantación de los aerogeneradores; ya se ha constatado que la 
ocupación del terreno es mínima y que se afecta a este mínimo que se indicó (1-2%); no 
obstante, esta mínima ocupación pude llegar a ser significativa si se afectan a comunidades 
particularmente sensibles o interesantes, como son a menudo las comunidades de crestas 
ventosas donde a menudo se instalan los parques eólicos. 
En general, el proyecto afecta mayoritariamente solo a zonas cultivadas sin especial 
valor botánico. En las zonas próximas a las ubicaciones de los aerogeneradores 
encontramos fragmentos de pinedas  mezcladas con roble, principalmente. 
En cuanto a los hábitats de interés comunitario no se verán afectados 
significativamente durante las obras, ya que las parcelas donde se ubicarán los 
aerogeneradores corresponden a zonas de cultivo.  
En la zona de la ubicación del parque eólico, las obras asociadas a la localización de 
los aerogeneradores, a la construcción y adecuación de los caminos necesarios para los 
parques o a la zanja para el tendido eléctrico subterráneo supondrán solo un impacto leve 
sobre la vegetación existente y sobre los hábitats de interés comunitario, no encontrándose  
representados estos hábitats en las elevaciones donde se prevé la ubicación del parque. 
Finalmente pues, en general durante la fase de construcción se valoraba el impacto 
sobre la vegetación como moderado, siendo compatible con la aplicación de las medidas 
correctoras definidas. 
 
 1.5. Impactos sobre la fauna 
 
Evaluación ambiental del estudio de impacto ambiental 
 
El impacto sobre la fauna durante la fase de construcción deriva de los movimientos 
de tierras, la ocupación de terrenos, la frecuentación humana durante las obras y los ruidos 
durante las mismas. 
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La alteración de los hábitats faunísticos como consecuencia de la ocupación de 
terrenos es mínima por la escasa ocupación superficial, tal como hemos visto, y en el caso 
estudiado por el escaso interés faunístico de las superficies ocupadas propiamente por el 
parque y la línea eléctrica de evacuación. 
Un impacto mayor puede representar la frecuentación y los ruidos generados durante 
las obras, de manera que provocan temporalmente el alejamiento de la fauna de las zonas 
de obras. En todo caso, se trataría de impactos temporales durante las obras, siendo los 
impactos más importantes los derivados del funcionamiento de los aerogeneradores y la 
línea eléctrica aérea de evacuación sobre la avifauna. 
Así pues, el impacto sobre la fauna asociado a la construcción de los proyectos se 
avaluaba como a moderado. 
 
 
 1.6. Impacto sonoro 
 
Evaluación ambiental del estudio de impacto ambiental 
 
El impacto sonoro durante la fase de construcción de los proyectos se deriva del 
ruido producido por la maquinaria pesada durante los movimientos de tierras para la 
construcción de accesos, cimentaciones, construcciones adyacentes y elevación de torres 
de los aerogeneradores. Se trata de un nivel de ruido controlable en cuanto a intensidad - 
control de niveles máximos sonoros de la maquinaria, distancia a núcleos habitados,...-.  
En general, el impacto sonoro durante las obras será mínimo si se toman las 
medidas correctoras durante las mismas por la lejanía de las poblaciones y la ausencia de 
especias faunísticas vulnerables o particularmente sensibles al ruido, si este no se produce 
a las épocas críticas de nidificación o cría del avifauna de los entornos, teniendo en cuenta 
pero que la área donde se ubican precisamente los proyectos ya ha elegido por su afección 
mínima o nula por los rapaces presentes a la región. 
Finalmente, el impacto sonoro asociado a la construcción de los proyectos se 
valoraba como moderado, pasando a ser compatible con la aplicación de medidas 
correctoras. 
 
 1.7. Impacto sobre la socioeconomía y el patrimonio cultural 
 
Evaluación ambiental del estudio de impacto ambiental 
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El impacto socioeconómico derivado de la construcción de los parques eólicos se 
consideraba positivo ya que la grande inversión económica que implica supone una 
importante generación de puestos de trabajo y actividad económica.  
La creación de puestos de trabajo y la inversión económica en los proyectos de los 
parques eólicos deviene un impacto de por sí positivo y un notable efecto revitalizador de la 
economía local. 
El Parque eólico de la Alta Anoia no afecta a ningún elemento del patrimonio cultural 
inventariado presente en el área estudiada.  
 
 1.8. Impacto sobre la generación de residuos y emisiones 
 
Evaluación ambiental del estudio de impacto ambiental 
 
Los residuos que se generarán durante las obras de construcción de los Parques son 
los habituales a las obras donde se realizan movimientos de tierras con maquinaria pesada.  
El movimiento de tierras y el uso de maquinaria producen una emisión de partículas y 
gases a la atmósfera, junto al aumento del nivel de ruido existente. No obstante, los niveles 
de emisión posibles no son elevados ni peligrosos por el medio. No está previsto que se 
produzcan emisión de radiaciones durante las obras. 
En cuanto a los residuos generados, se trata principalmente de residuos sólidos 
inertes que pueden eliminarse mediante su transporte a vertedero controlado y su 
reutilización en la construcción de accesos. De otros residuos de tipo hidrocarburos o aceite 
de la maquinaria, así como residuos procedentes de derramamientos accidentales 
(hormigones, cementos,...) deben ser controlados mediando su correcto gestión, recogida y 
tratamiento en parques de obra acotados, siendo en todo caso cantidades mínimas, de la 
misma manera que los gases procedentes de las combustiones de la maquinaria pesada 
que trabaje en la construcción del Parque.  
Las tierras sobrantes de las obras de excavación se gestionarán de acuerdo con el 
Decreto 201/1994 regulador de residuos de la construcción, o bien se utilizarán como 
medida compensatoria, para restaurar actividades extractivas abandonadas. En ningún caso 
se creará un vertedero en el ámbito de empleo del Parque. 
Finalmente, el impacto se avaluaba como a moderado pero compatible con la 
aplicación de las medidas correctoras propuestas. 
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Tipo P.K. Coord. X Coord. Y Azimut Radio Longitud 
Cur 0.000 371412.341 4620075.009 158.801709 -65.000 77.085 
Rec 77.085 371481.052 4620051.421 83.302929 0.000 35.165 
Cur 112.251 371515.014 4620060.539 83.302953 150.000 56.048 
Rec 168.298 371570.578 4620064.739 107.090231 0.000 127.559 
Cur 295.857 371697.347 4620050.562 107.090226 -500.000 103.818 
Rec 399.675 371800.975 4620049.779 93.871714 0.000 89.628 
Cur 489.303 371890.188 4620058.393 93.871715 -4999.993 90.198 
Rec 579.501 371979.885 4620067.872 92.723283 0.000 171.955 
Cur 751.456 372150.719 4620087.484 92.723231 -75.000 78.795 
Rec 830.252 372211.071 4620132.382 25.839710 0.000 68.878 
 
















Tipo P.K. Coord. X Coord. Y Azimut Radio Longitud 
Cur 0.000 372357.807 4618237.853 129.899032 65.000 45.603 
Rec 45.603 372388.269 4618205.177 174.562960 0.000 147.045 
Cur 192.648 372445.472 4618069.715 174.562964 -999.993 45.530 
Rec 238.178 372464.133 4618028.189 171.664442 0.000 19.827 
Cur 258.005 372472.669 4618010.293 171.664447 -999.998 78.091 
Rec 336.096 372509.007 4617941.194 166.693010 0.000 107.192 
Cur 443.288 372562.565 4617848.341 166.693028 349.999 40.500 
Rec 483.789 372580.728 4617812.167 174.059673 0.000 122.445 
Cur 606.234 372629.251 4617699.747 174.059700 110.000 91.119 
Rec 697.353 372628.658 4617611.213 226.794341 0.000 73.410 
Cur 770.763 372598.664 4617544.209 226.794292 85.000 43.548 
Rec 814.312 372571.679 4617510.636 259.410586 0.000 34.123 
Cur 848.434 372544.260 4617490.325 259.410631 -85.000 42.971 
Rec 891.405 372517.512 4617457.278 227.226700 0.000 22.212 
Cur 913.618 372508.299 4617437.067 227.226616 85.000 29.121 
Rec 942.738 372491.961 4617413.133 249.037233 0.000 19.989 
Cur 962.727 372478.043 4617398.787 249.037281 -65.000 40.015 
Rec 1002.742 372460.470 4617363.537 209.845531 0.000 140.626 
Cur 1143.368 372438.808 4617224.590 209.845400 65.000 39.779 
Rec 1183.148 372421.400 4617189.510 248.806111 0.000 4.069 
Cur 1187.217 372418.577 4617186.580 248.806011 -65.000 64.382 
Rec 1251.599 372402.015 4617127.058 185.748897 0.000 122.307 
Cur 1373.906 372429.166 4617007.803 185.748642 -65.000 27.498 
Rec 1401.404 372440.677 4616983.056 158.817139 0.000 18.487 
Cur 1419.890 372451.819 4616968.305 158.817222 64.999 21.357 
Rec 1441.248 372461.686 4616949.472 179.734731 0.000 9.148 
Cur 1450.396 372464.549 4616940.784 179.734695 -500.000 30.018 
Rec 1480.414 372474.794 4616912.572 175.912688 0.000 79.804 
Cur 1560.217 372504.274 4616838.413 175.912823 -99.999 46.383 






























Rec 1606.600 372530.618 4616800.743 146.384580 0.000 30.004 
Cur 1636.604 372553.004 4616780.765 146.384458 99.998 14.161 
Rec 1650.766 372562.868 4616770.621 155.400061 0.000 28.938 
Cur 1679.703 372581.523 4616748.499 155.399988 -100.000 25.228 
Rec 1704.932 372600.035 4616731.457 139.339193 0.000 24.442 
Cur 1729.374 372619.957 4616717.296 139.339430 100.000 18.328 
Rec 1747.702 372633.841 4616705.372 151.007205 0.000 134.413 
 








Tipo P.K. Coord. X Coord. Y Azimut Radio Longitud 
Cur 0.000 371759.807 4619214.747 259.626836 65.000 38.291 
Cur 38.291 371724.223 4619202.175 297.127977 -99.999 45.676 
Rec 83.967 371680.626 4619189.945 268.049623 0.000 92.561 
Cur 176.528 371599.480 4619145.416 268.049612 -100.000 35.012 
Rec 211.539 371572.327 4619123.597 245.760461 0.000 61.248 
 








Tipo P.K. Coord. X Coord. Y Azimut Radio Longitud 
Rec 0.000 372258.140 4618259.765 119.976937 0.000 23.900 
Cur 23.900 372280.873 4618252.388 119.976922 -35.000 79.384 
Rec 103.284 372324.134 4618298.776 375.583778 0.000 33.226 
Cur 136.510 372311.701 4618329.588 375.584019 60.000 10.882 
Rec 147.392 372308.564 4618339.992 387.129535 0.000 15.824 
Cur 163.216 372305.387 4618355.493 387.129649 -40.000 54.668 
Rec 217.884 372266.278 4618387.461 300.122086 0.000 12.712 
Cur 230.596 372253.566 4618387.486 300.161755 60.110 39.459 
Rec 270.056 372216.912 4618400.072 341.952742 0.000 60.245 
Cur 330.301 372169.282 4618436.961 341.952863 30.000 55.739 
Cur 386.039 372170.107 4618485.015 60.235360 100.025 34.628 
Rec 420.667 372201.110 4618500.049 82.278793 0.000 1.160 
Cur 421.827 372202.225 4618500.368 82.278793 1000.000 88.181 
Rec 510.008 372287.969 4618520.831 87.892566 0.000 39.859 
Cur 549.867 372327.109 4618528.366 87.892672 -99.999 34.717 
Cur 584.584 372359.392 4618540.656 65.790832 -30.000 29.088 
Rec 613.672 372373.975 4618564.515 4.064273 0.000 24.799 
Cur 638.472 372375.557 4618589.263 4.064212 84.999 23.726 
Cur 662.198 372380.335 4618612.425 21.820008 -500.000 63.726 
Cur 725.924 372397.874 4618673.645 13.706455 -69.999 31.118 
Rec 757.042 372397.659 4618704.507 385.406032 0.000 15.621 
Cur 772.662 372394.109 4618719.719 385.406363 50.000 20.005 
Cur 792.667 372393.529 4618739.582 10.844061 100.000 41.093 
Cur 833.761 372408.505 4618777.539 37.004695 60.000 46.671 
Cur 880.432 372446.045 4618803.255 86.509534 -130.000 57.958 
Cur 938.390 372498.176 4618827.468 58.127155 -60.000 44.969 
 































Cur 983.359 372520.695 4618865.179 10.413630 -500.000 86.175 
Cur 1069.534 372527.350 4618950.990 399.441619 35.000 55.207 
Rec 1124.741 372562.272 4618986.297 99.859122 0.000 56.429 
Cur 1181.170 372618.701 4618986.422 99.859087 -45.000 107.909 
Rec 1289.079 372648.991 4619064.610 347.199030 0.000 165.859 
Cur 1454.938 372526.666 4619176.618 347.198946 35.000 48.555 
Rec 1503.493 372520.609 4619220.960 35.515631 0.000 28.531 
Cur 1532.024 372535.713 4619245.165 35.515838 -199.985 16.591 
Rec 1548.615 372543.902 4619259.589 30.234516 0.000 41.965 
Cur 1590.580 372563.092 4619296.910 30.234665 -99.999 63.581 
Rec 1654.162 372572.867 4619358.656 389.757435 0.000 85.952 
Cur 1740.113 372559.098 4619443.498 389.757249 -35.000 58.760 
Rec 1798.874 372515.250 4619471.633 282.877326 0.000 51.137 
 








Tipo P.K. Coord. X Coord. Y Azimut Radio Longitud 
Rec 0.000 372562.271 4618986.297 299.859095 0.000 14.766 
Cur 14.766 372547.505 4618986.264 299.858975 199.989 18.038 
Rec 32.804 372529.490 4618987.037 305.600701 0.000 23.780 
Cur 56.584 372505.802 4618989.127 305.600604 -200.000 19.722 
Rec 76.306 372486.103 4618989.889 299.323123 0.000 132.341 
Cur 208.646 372353.770 4618988.482 299.323146 200.000 45.711 
Rec 254.358 372308.403 4618993.201 313.873511 0.000 271.835 
Cur 526.193 372042.997 4619051.973 313.873516 -500.000 132.597 
Rec 658.790 371911.269 4619063.240 296.990699 0.000 64.606 
Cur 723.396 371846.736 4619060.187 296.990707 60.000 66.235 
Rec 789.631 371791.658 4619090.613 367.268637 0.000 21.108 
Cur 810.740 371781.277 4619108.992 367.268697 -60.000 19.339 
Rec 830.079 371769.239 4619124.022 346.749189 0.000 37.405 
Cur 867.484 371741.475 4619149.086 346.749775 35.000 62.057 
Rec 929.541 371744.190 4619203.260 59.626851 0.000 19.387 
Rec 948.928 371759.807 4619214.747 59.626851 0.000 96.393 
 








Tipo P.K. Coord. X Coord. Y Azimut Radio Longitud 
Rec 0.000 372526.666 4619176.618 347.199030 0.000 3.362 
Cur 3.362 372524.186 4619178.889 347.198955 -65.000 48.088 
Rec 51.450 372480.393 4619195.950 300.101224 0.000 61.998 
 
113.449 372418.395 4619196.049 300.101224 
  
 






Tipo P.K. Coord. X Coord. Y Azimut Radio Longitud 
Cur 0.000 372391.374 4618648.559 16.151034 -60.000 156.511 
Rec 156.511 372290.927 4618706.102 250.087559 0.000 56.986 
 








Tipo P.K. Coord. X Coord. Y Azimut Radio Longitud 
Cur 0.000 372167.695 4618292.652 122.501875 -60.000 74.891 
Rec 74.891 372235.266 4618311.399 43.039702 0.000 22.038 
 








Tipo P.K. Coord. X Coord. Y Azimut Radio Longitud 
Cur 0.000 372430.196 4618105.889 174.562933 35.000 52.854 
Rec 52.854 372413.499 4618060.916 270.700732 0.000 29.879 
 








Tipo P.K. Coord. X Coord. Y Azimut Radio Longitud 
Cur 0.000 372477.702 4617999.897 175.828802 100.000 38.707 
Rec 38.707 372484.821 4617962.095 200.470640 0.000 101.598 
 








Tipo P.K. Coord. X Coord. Y Azimut Radio Longitud 
Cur 0.000 372611.213 4617741.539 174.059818 65.000 42.297 
Rec 42.297 372614.621 4617700.124 215.485700 0.000 80.267 
 








Tipo P.K. Coord. X Coord. Y Azimut Radio Longitud 
Cur 0.000 372430.078 4617004.260 382.164345 -60.000 25.544 
Rec 25.544 372418.079 4617026.592 355.061813 0.000 21.945 
Cur 47.489 372403.844 4617043.293 355.061907 -60.000 26.953 
 






















Tipo P.K. Coord. X Coord. Y Azimut Radio Longitud 
Cur 0.000 372486.539 4616883.027 175.912821 60.000 42.776 
Rec 42.776 372487.456 4616841.161 221.299380 0.000 30.704 
Cur 73.480 372477.374 4616812.160 221.299201 59.999 26.250 
Rec 99.730 372463.689 4616790.005 249.151536 0.000 6.267 
 





EJE ASOBREANCHO I 
 
 
Tipo P.K. Coord. X Coord. Y Azimut Radio Longitud 
Rec 0.000 372196.362 4618420.882 341.817144 0.000 31.231 
Cur 31.231 372171.630 4618439.953 341.817073 26.259 42.114 
Cur 73.345 372167.410 4618477.460 43.915789 47.518 25.624 
Rec 98.970 372188.140 4618491.990 81.257447 0.000 11.604 
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P.K. Cota Kv Tangente Flecha Pendiente 
0.000 750.033 0.000 0.000 0.000 0.03000264 
15.132 750.487 650.000 9.749 0.073 0.05999906 
100.000 755.579 2000.000 9.999 0.025 0.05000000 
140.000 757.579 2000.000 30.000 0.225 0.02000000 
220.000 759.179 4000.000 10.000 0.013 0.01500000 
280.000 760.079 10000.000 50.000 0.125 0.02500000 
520.000 766.079 10000.000 50.000 0.125 0.01500000 
580.000 766.979 4000.000 10.000 0.013 0.01000000 
660.000 767.779 5000.000 50.000 0.250 0.03000000 
800.000 771.979 1000.000 25.000 0.313 -0.02000000 
883.950 770.300 1500.000 15.000 0.075 0.00000000 








P.K. Cota Kv Tangente Flecha Pendiente 
0.000 786.484 0.000 0.000 0.000 -0.00300056 
51.657 786.329 500.000 30.750 0.946 0.11999278 
107.052 792.976 450.000 21.375 0.508 0.02500911 
140.000 793.800 500.000 11.250 0.127 0.06999289 
170.946 795.966 676.000 13.520 0.135 0.03001701 
194.466 796.672 727.273 10.000 0.069 0.00249920 
278.893 796.883 2000.000 15.000 0.056 -0.01250018 
349.532 796.000 4000.000 25.000 0.078 0.00000000 
410.000 796.000 2000.000 35.000 0.306 0.03500107 
489.369 798.778 900.000 29.250 0.475 -0.03000138 
540.000 797.259 4200.000 21.000 0.052 -0.02000272 
672.532 794.608 1500.000 30.000 0.300 -0.05999029 
752.895 789.787 850.000 25.500 0.382 0.00000000 
825.546 789.787 1000.000 17.500 0.153 -0.03500377 
922.307 786.400 900.000 15.750 0.138 0.00000000 
999.898 786.400 1200.000 31.500 0.413 -0.05249949 
1221.043 774.790 480.000 27.000 0.759 0.06000155 
1285.358 778.649 500.000 20.625 0.425 -0.02250128 
1434.194 775.300 3000.000 33.750 0.190 0.00000000 
1500.000 775.300 6000.000 30.000 0.075 -0.01000000 
1570.000 774.600 2400.000 30.000 0.187 0.01499995 
1676.667 776.200 4000.000 30.000 0.113 0.00000000 






















P.K. Cota Kv Tangente Flecha Pendiente 
0.000 775.774 0.000 0.000 0.000 0.01250000 
50.000 776.399 1450.000 30.812 0.327 -0.03000000 
110.000 774.599 2250.000 28.125 0.176 -0.00500628 
163.333 774.332 3000.000 22.500 0.084 -0.02000212 
219.927 773.200 1750.000 17.500 0.087 0.00000000 








     
EJE A05 
P.K. Cota Kv Tangente Flecha Pendiente 
0.000 781.551 0.000 0.000 0.000 0.05955000 
20.000 782.742 0.000 0.000 0.000 0.05538462 
23.900 782.958 0.000 0.000 0.000 0.06229508 
30.000 783.338 0.000 0.000 0.000 0.04822231 
32.447 783.456 0.000 0.000 0.000 0.04461085 
45.000 784.016 592.797 10.000 0.084 0.07835069 
81.209 786.853 332.297 22.075 0.733 -0.05449604 
103.284 785.650 0.000 0.000 0.000 -0.05988275 
120.000 784.649 0.000 0.000 0.000 -0.11162932 
136.510 782.806 0.000 0.000 0.000 -0.12005731 
140.000 782.387 0.000 0.000 0.000 -0.09824849 
143.654 782.028 0.000 0.000 0.000 -0.03932584 
147.392 781.881 0.000 0.000 0.000 -0.03577094 
160.000 781.430 0.000 0.000 0.000 -0.02643035 
163.216 781.345 0.000 0.000 0.000 -0.02154858 
168.692 781.227 0.000 0.000 0.000 -0.01146789 
170.000 781.212 0.000 0.000 0.000 -0.02460000 
180.000 780.966 0.000 0.000 0.000 -0.01940000 
190.000 780.772 0.000 0.000 0.000 -0.01610000 
200.000 780.611 0.000 0.000 0.000 0.00420000 
210.000 780.653 0.000 0.000 0.000 -0.00052329 
211.911 780.652 0.000 0.000 0.000 0.01623975 
217.884 780.749 0.000 0.000 0.000 0.02646503 
220.000 780.805 0.000 0.000 0.000 0.01321253 
230.596 780.945 0.000 0.000 0.000 0.00514599 
239.535 780.991 0.000 0.000 0.000 0.00645161 
240.000 780.994 0.000 0.000 0.000 0.00560000 
250.000 781.050 0.000 0.000 0.000 0.00550000 
260.000 781.105 0.000 0.000 0.000 0.02090000 
270.000 781.314 0.000 0.000 0.000 0.00000000 
270.056 781.314 0.000 0.000 0.000 0.00774336 
280.000 781.391 0.000 0.000 0.000 -0.00310649 
290.301 781.359 0.000 0.000 0.000 0.00041241 
300.000 781.363 0.000 0.000 0.000 -0.00615000 
320.000 781.240 0.000 0.000 0.000 -0.02329871 
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P.K. Cota Kv Tangente Flecha Pendiente 
335.796 780.854 0.000 0.000 0.000 -0.03401522 
340.000 780.711 0.000 0.000 0.000 -0.03610000 
350.000 780.350 0.000 0.000 0.000 -0.02890000 
360.000 780.061 0.000 0.000 0.000 -0.01090000 
370.000 779.952 0.000 0.000 0.000 -0.00540000 
380.000 779.898 0.000 0.000 0.000 0.01107090 
384.697 779.950 0.000 0.000 0.000 0.02384501 
386.039 779.982 0.000 0.000 0.000 0.01237061 
390.000 780.031 0.000 0.000 0.000 0.00980000 
400.000 780.129 0.000 0.000 0.000 0.02330000 
410.000 780.362 0.000 0.000 0.000 0.04330000 
420.000 780.795 0.000 0.000 0.000 0.06596702 
420.667 780.839 0.000 0.000 0.000 0.06206897 
421.827 780.911 0.000 0.000 0.000 0.05824055 
430.000 781.387 0.000 0.000 0.000 0.03690000 
440.000 781.756 0.000 0.000 0.000 0.04230000 
450.000 782.179 0.000 0.000 0.000 0.04090000 
460.000 782.588 0.000 0.000 0.000 0.02960000 
470.000 782.884 0.000 0.000 0.000 0.02590000 
480.000 783.143 0.000 0.000 0.000 0.06880000 
490.000 783.831 0.000 0.000 0.000 0.04480000 
500.000 784.279 0.000 0.000 0.000 0.03600000 
510.000 784.639 0.000 0.000 0.000 0.00000000 
510.008 784.639 0.000 0.000 0.000 0.02972378 
520.000 784.936 0.000 0.000 0.000 0.02510000 
540.000 785.438 0.000 0.000 0.000 0.01874937 
549.867 785.623 0.000 0.000 0.000 0.02255639 
550.000 785.626 0.000 0.000 0.000 0.03270000 
560.000 785.953 0.000 0.000 0.000 0.04290000 
570.000 786.382 0.000 0.000 0.000 0.04220000 
580.000 786.804 0.000 0.000 0.000 0.04799302 
584.584 787.024 0.000 0.000 0.000 0.04184458 
588.097 787.171 0.000 0.000 0.000 0.04151340 
590.000 787.250 0.000 0.000 0.000 0.02310000 
600.000 787.481 0.000 0.000 0.000 0.03245672 
606.008 787.676 0.000 0.000 0.000 0.01703407 
610.000 787.744 0.000 0.000 0.000 0.02777778 
613.672 787.846 0.000 0.000 0.000 0.04567004 
620.000 788.135 0.000 0.000 0.000 0.04228021 
638.472 788.916 0.000 0.000 0.000 0.04057592 
640.000 788.978 0.000 0.000 0.000 0.02520000 
650.000 789.230 0.000 0.000 0.000 0.01770000 
660.000 789.407 0.000 0.000 0.000 0.00531915 
660.188 789.408 0.000 0.000 0.000 0.00796020 
662.198 789.424 0.000 0.000 0.000 -0.00512689 
670.000 789.384 0.000 0.000 0.000 0.00220000 
680.000 789.406 0.000 0.000 0.000 0.01660000 
690.000 789.572 0.000 0.000 0.000 0.01690000 
700.000 789.741 0.000 0.000 0.000 0.01140000 
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P.K. Cota Kv Tangente Flecha Pendiente 
710.000 789.855 0.000 0.000 0.000 0.00940000 
720.000 789.949 0.000 0.000 0.000 0.01890614 
725.924 790.061 0.000 0.000 0.000 0.02968597 
730.000 790.182 0.000 0.000 0.000 0.03230000 
740.000 790.505 0.000 0.000 0.000 0.03410000 
750.000 790.846 0.000 0.000 0.000 0.04004544 
757.042 791.128 0.000 0.000 0.000 0.04124408 
760.000 791.250 0.000 0.000 0.000 0.05161399 
765.948 791.557 0.000 0.000 0.000 0.04572535 
772.662 791.864 0.000 0.000 0.000 0.02998092 
780.000 792.084 0.000 0.000 0.000 0.00980000 
790.000 792.182 0.000 0.000 0.000 0.01124859 
792.667 792.212 0.000 0.000 0.000 -0.00136370 
800.000 792.202 0.000 0.000 0.000 -0.02014134 
802.830 792.145 0.000 0.000 0.000 -0.02133891 
810.000 791.992 0.000 0.000 0.000 -0.00868252 
812.649 791.969 0.000 0.000 0.000 -0.00979459 
820.000 791.897 0.000 0.000 0.000 0.00060000 
830.000 791.903 0.000 0.000 0.000 0.00478596 
833.761 791.921 0.000 0.000 0.000 0.00544959 
840.000 791.955 0.000 0.000 0.000 -0.00730000 
850.000 791.882 0.000 0.000 0.000 0.00190000 
860.000 791.901 0.000 0.000 0.000 0.01670000 
870.000 792.068 0.000 0.000 0.000 0.00350000 
880.000 792.103 0.000 0.000 0.000 0.00231481 
880.432 792.104 0.000 0.000 0.000 0.02403846 
890.000 792.334 0.000 0.000 0.000 0.01830000 
900.000 792.517 0.000 0.000 0.000 0.01220000 
910.000 792.639 0.000 0.000 0.000 0.00910000 
920.000 792.730 0.000 0.000 0.000 0.01540000 
930.000 792.884 0.000 0.000 0.000 0.00464839 
938.390 792.923 0.000 0.000 0.000 0.00248447 
940.000 792.927 0.000 0.000 0.000 -0.01400000 
950.000 792.787 0.000 0.000 0.000 -0.00180000 
960.000 792.769 0.000 0.000 0.000 -0.01380000 
970.000 792.631 0.000 0.000 0.000 -0.01900000 
980.000 792.441 0.000 0.000 0.000 -0.02054183 
983.359 792.372 0.000 0.000 0.000 -0.01912363 
990.000 792.245 0.000 0.000 0.000 -0.01420000 
1000.000 792.103 0.000 0.000 0.000 -0.01940000 
1010.000 791.909 0.000 0.000 0.000 -0.01550000 
1020.000 791.754 0.000 0.000 0.000 -0.01247166 
1029.702 791.633 0.000 0.000 0.000 -0.02013423 
1030.000 791.627 0.000 0.000 0.000 -0.02220000 
1040.000 791.405 0.000 0.000 0.000 -0.02140000 
1050.000 791.191 0.000 0.000 0.000 -0.01200000 
1060.000 791.071 0.000 0.000 0.000 -0.02485840 
1069.534 790.834 0.000 0.000 0.000 -0.02054795 
1069.826 790.828 0.000 0.000 0.000 -0.01724138 
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P.K. Cota Kv Tangente Flecha Pendiente 
1070.000 790.825 0.000 0.000 0.000 -0.02134070 
1073.983 790.740 0.000 0.000 0.000 -0.02096760 
1085.000 790.509 1075.172 5.000 0.012 -0.01160000 
1105.000 790.277 815.650 5.000 0.015 -0.02393333 
1120.000 789.918 0.000 0.000 0.000 -0.02931804 
1121.569 789.872 0.000 0.000 0.000 -0.03152585 
1124.741 789.772 0.000 0.000 0.000 -0.00148588 
1126.087 789.770 0.000 0.000 0.000 -0.02738446 
1140.000 789.389 0.000 0.000 0.000 -0.03200174 
1149.187 789.095 0.000 0.000 0.000 -0.02173310 
1160.000 788.860 0.000 0.000 0.000 -0.03142797 
1164.741 788.711 0.000 0.000 0.000 -0.01179632 
1180.000 788.531 0.000 0.000 0.000 0.01111111 
1181.170 788.544 0.000 0.000 0.000 0.01140511 
1183.362 788.569 0.000 0.000 0.000 -0.00692980 
1190.000 788.523 0.000 0.000 0.000 0.00000000 
1235.000 788.523 650.000 19.500 0.292 -0.06000000 
1275.000 786.123 650.000 13.000 0.130 -0.02000000 
1320.000 785.223 2000.000 15.000 0.056 -0.03500000 
1360.000 783.823 4000.000 10.000 0.012 -0.03000000 
1400.000 782.623 4000.000 15.000 0.028 -0.02250000 
1440.000 781.723 2800.000 24.500 0.107 -0.04000000 
1520.000 778.523 1600.000 20.000 0.125 -0.01500000 
1560.000 777.923 3000.000 15.000 0.037 -0.02500000 
1590.000 777.173 1200.000 9.000 0.034 -0.01000000 
1610.000 776.973 880.000 11.000 0.069 -0.03500000 
1660.000 775.223 2500.000 18.750 0.070 -0.02000000 
1700.000 774.423 750.000 18.750 0.234 -0.07000000 
1735.000 771.973 700.000 15.750 0.177 -0.02500000 
1770.000 771.098 1250.000 25.000 0.250 0.01500012 
1810.133 771.700 750.000 5.625 0.021 0.00000000 








P.K. Cota Kv Tangente Flecha Pendiente 
0.000 789.772 0.000 0.000 0.000 0.03152000 
25.000 790.560 650.133 20.000 0.308 -0.03000000 
60.000 789.510 2000.000 15.000 0.056 -0.01500000 
140.000 788.310 3000.000 15.000 0.038 -0.00500000 
230.000 787.860 3000.000 15.000 0.038 -0.01500000 
260.000 787.410 6000.000 15.000 0.019 -0.01000000 
300.000 787.010 3000.000 15.000 0.038 -0.02000000 
480.000 783.410 2000.000 15.000 0.056 -0.00500000 
520.000 783.210 2400.000 15.000 0.047 -0.01750000 
580.000 782.160 3000.000 15.000 0.038 -0.02749996 
649.091 780.260 1000.000 13.750 0.095 0.00000000 
680.000 780.260 600.000 15.000 0.188 -0.05000000 



























755.000 776.510 500.000 28.750 0.827 0.06500000 
805.000 779.760 385.000 21.175 0.582 -0.04499974 
842.778 778.060 600.000 13.500 0.152 0.00000000 
870.000 778.060 600.000 13.500 0.152 -0.04500000 
910.000 776.260 1000.000 16.250 0.132 -0.01249823 
994.812 775.200 2400.000 15.000 0.047 0.00000000 








P.K. Cota Kv Tangente Flecha Pendiente 
0.000 781.109 0.000 0.000 0.000 -0.03660000 
20.000 780.377 400.000 17.317 0.375 0.05000675 
64.454 782.600 500.000 12.500 0.156 0.00000000 








P.K. Cota Kv Tangente Flecha Pendiente 
0.000 789.741 0.000 0.000 0.000 0.01140000 
10.000 789.855 341.297 10.000 0.146 0.07000000 
50.000 792.655 700.000 18.307 0.239 0.01769481 
80.800 793.200 2000.000 7.695 0.015 0.01000000 
150.800 793.900 3000.000 15.000 0.037 0.00000000 








P.K. Cota Kv Tangente Flecha Pendiente 
0.000 776.263 0.000 0.000 0.000 0.06809982 
40.191 779.000 650.000 22.132 0.377 0.00000000 








P.K. Cota Kv Tangente Flecha Pendiente 
0.000 794.737 0.000 0.000 0.000 0.07000000 
20.000 796.137 450.000 15.187 0.256 0.00250000 
45.200 796.200 4000.000 5.000 0.003 0.00000000 
82.734 796.200 0.000 0.000 0.000 
 
 






P.K. Cota Kv Tangente Flecha Pendiente 
0.000 796.852 0.000 0.000 0.000 -0.00033798 
53.257 796.834 770.925 23.000 0.343 -0.05999280 
100.496 794.000 400.000 12.000 0.180 0.00000000 








P.K. Cota Kv Tangente Flecha Pendiente 
0.000 796.843 0.000 0.000 0.000 -0.02000081 
24.699 796.349 500.000 12.500 0.156 -0.07000411 
78.253 792.600 380.000 13.300 0.233 0.00000000 








P.K. Cota Kv Tangente Flecha Pendiente 
0.000 776.574 0.000 0.000 0.000 0.02250000 
10.000 776.799 400.000 5.500 0.038 0.05000000 
32.020 777.900 400.000 10.000 0.125 0.00000000 








P.K. Cota Kv Tangente Flecha Pendiente 
0.000 775.152 0.000 0.000 0.000 -0.00697861 
8.741 775.091 5895.525 8.741 0.006 -0.01000000 
38.741 774.791 700.000 15.750 0.177 -0.05501764 
67.659 773.200 380.000 10.450 0.144 0.00000000 





EJE ASOBREANCHO I 
 
 
P.K. Cota Kv Tangente Flecha Pendiente 
0.000 781.094 0.000 0.000 0.000 -0.00640000 
10.000 781.030 0.000 0.000 0.000 -0.00380000 
20.000 780.992 0.000 0.000 0.000 -0.01430000 
30.000 780.849 0.000 0.000 0.000 -0.00893582 
31.231 780.838 0.000 0.000 0.000 -0.01247015 
35.000 780.791 0.000 0.000 0.000 -0.00980000 
40.000 780.742 0.000 0.000 0.000 -0.04760000 
45.000 780.504 0.000 0.000 0.000 -0.06460000 
50.000 780.181 0.000 0.000 0.000 -0.02320000 
55.000 780.065 0.000 0.000 0.000 -0.01980000 
60.000 779.966 0.000 0.000 0.000 -0.02780000 
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65.000 779.827 0.000 0.000 0.000 -0.01040000 
70.000 779.775 0.000 0.000 0.000 -0.00448430 
73.345 779.760 0.000 0.000 0.000 0.03141994 
75.000 779.812 0.000 0.000 0.000 0.01600000 
80.000 779.892 0.000 0.000 0.000 0.00560000 
85.000 779.920 0.000 0.000 0.000 -0.00640000 
90.000 779.888 0.000 0.000 0.000 0.01900000 
95.000 779.983 0.000 0.000 0.000 0.04458438 
98.970 780.160 0.000 0.000 0.000 0.02038835 
100.000 780.181 0.000 0.000 0.000 0.02040000 
110.000 780.385 0.000 0.000 0.000 0.01219512 
110.574 780.392 0.000 0.000 0.000 
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LISTADO DE SOBREANCHOS POR LIMITACIÓN DE RADIOS
CUADRO DE RELACION PLATAFORMAS-RADIOS
             CON OBSTACULOS LATERALES
(Radios entre 30 y 64 mts.)
     Anchos de Calzada         Incrementos
Radios Izqu. Dcha. Izqu. Dcha.
65-1000 2.25 2.25 0.00 0.00
60 2.25 2.75 0.00 0.50
-55 3.25 2.25 1.00 0.00
55 2.25 3.25 0.00 1.00
-50 3.75 2.25 1.50 0.00
50 2.25 3.75 0.00 1.50
-45 5.25 2.25 3.00 0.00
45 2.25 5.25 0.00 3.00
-40 7.25 2.25 5.00 0.00
40 2.25 7.25 0.00 5.00
-35 9.25 2.25 7.00 0.00
35 2.25 9.25 0.00 7.00
CUADRO DE RELACION PLATAFORMAS-RADIOS
             SIN OBSTACULOS LATERALES
(Radios entre 30 y 59 mts.)
     Anchos de Calzada         Incrementos
Radios Izqu. Dcha. Izqu. Dcha.
60-1000 2.25 2.25 0.00 0.00
55 2.25 2.75 0.00 0.50
-50 3.25 2.25 1.00 0.00
50 2.25 3.25 0.00 1.00
-45 3.75 2.25 1.50 0.00
45 2.25 3.75 0.00 1.50
-40 5.25 2.25 3.00 0.00
40 2.25 5.25 0.00 3.00
-35 7.25 2.25 5.00 0.00
35 2.25 7.25 0.00 5.00
Nota: 2,25 = Semiancho Sección Tipo Propuesto por Vestas
Nota: No utilizar Radios por debajo de 30 mts. (y solo 30 de manera excepcional)






RESUMEN DE MEDICIONES MOV. TIERRAS EN  ACCESOS, VIALES DE INTERCONEXIÓN, ÁREAS DE MONTAJE Y CIMENTACIONES
Aporte y compactación de firme en Base, realizado en una segunda fase al final de obra. Incluso
preparación de la superfice de asiento, en capa de 10 cm de espesor medido sobre perfil.
Desbroce y limpieza superifica de terreno sin clasificar (espesor medio de 25 cm en parque), por
medios mecánicos, con carga y transporte de los productos resultantes a vertedero autorizado o
lugar de empleo, incluyendo la retirada de arbolado. Posterior retirada y apilado de la capa de
tierra vegetal, por medios mecánicos, siendo almacenada en montones de altura menor a tres
metros, para su posterior reutilización.
Excavación en zonas de desmonte de terreno compacto por medios mecánicos, incluso carga y
transporte a lugar de acopio, empleo o vertedero. Incluye rasanteo de explanada mejorada a
cotas de proyecto, perfilado de cunetas y refino de taludes.
Aporte y compactación de firme en Sub-base, compuesto por zahorra natural. Incluso
preparación de la superficie de asiento, en capa de 20 cm de espesor medido sobre perfil (4,5 m
de anchura en plataforma).
Formación de terraplén con material adecuado procedente de préstamo o ,si se da el caso, 
procedente de la excavación en desmonte. Incluye rasanteo de explanada mejorada a cotas de 
proyecto y refino posterior de taludes.
MOVIMIENTOS DE TIERRAS EN VIALES
Superficie
EJE Longitud Desmonte Terraplen D-T T.Vegetal Subbase Base Desbroce
m m 3 m 3 m 3 m 3 m 3 m 3 m 2
Eje A01 899.13 430.74 451.94 -21.20 1,372.11 886.51 404.15 5,488.45
Eje A02 1882.115 1,701.96 728.81 973.15 797.72 1,889.16 861.23 6,337.28
Eje A03 272.787 279.74 502.22 -222.48 416.00 278.24 126.85 1,663.99
Eje A05 1850.011 2,483.29 984.06 1,499.23 1,336.36 1,108.46 473.23 11,252.80
Eje A06 1045.321 274.49 958.98 -684.49 1,694.49 1,066.23 486.07 6,777.96
Eje A07 113.449 56.73 37.10 19.63 108.66 115.72 52.75 568.29
Eje A08 213.498 194.19 126.46 67.74 318.79 217.77 99.28 1,275.15
Eje A09 98.929 27.56 11.02 16.54 23.99 78.47 35.77 244.79
Eje A10 82.734 235.48 7.02 228.46 169.45 84.39 38.47 677.79
Eje A11 140.305 202.78 35.05 167.73 176.44 143.11 65.24 705.75
Eje A12 122.564 312.99 13.57 299.42 158.67 125.02 56.99 634.68
Eje A14 74.442 7.79 60.48 -52.69 63.49 75.93 34.62 253.98
Eje A15 105.997 64.17 68.08 -3.91 115.60 108.12 49.29 462.42
Eje Asobreancho I 110.574 5.00 155.30 -150.31 159.90 102.30 46.18 639.59
SUMAS: 7,011.86 6,276.90 4,140.08 2,136.83 6,911.66 6,279.42 2,830.12 36,982.92
NOTA:
Subbase = 0,20 Zn
Base = 0,10 Zn
 Volúmenes
MOVIMIENTOS DE TIERRAS EN ÁREAS DE MONTAJE
Nº ÁREA DIMENSIONES COTA (m) Terraplén( Desmonte Tierra Vegetal
m m m 3 m 3 m 3
A01 30 x 45 770.3 257.00 46.00 373
A02 30 x 45 776.2 1060.00 218.00 515
A03 30 x 45 774.2 251 107 362
A04 30 x 45 759.8 117 164 366
A05 30 x 45 772.5 200 940 457
A06 30 x 45 775.2 335 128 363
A07 30 x 45 782.8 237 196 384
A08 30 x 45 794.3 146 0 382
A09 30 x 45 779 460 367 360
A10 30 x 45 796.2 245.00 0.00 360
A11 30 x 45 794 328.00 189.00 405
A12 30 x 45 792.6 439 235 382
A13 30 x 45 786.4 196.5 215 382
A14 30 x 45 777.9 380 25 360
A15 30 x 45 773.6 80 413 360
SUMAS: 4,731.50 3,243.00 5,811.00
VOLÚMENES
MOVIMIENTOS DE TIERRAS EN EXCAVACIONES DE LAS CIMENTACIONES
Nº Aero. X Y Z terreno Z FONDO  Excavación (m3)
m m m m m m 3
A01 372246.00 4620182.00 770.8 -2.60 768.20 441.26
A02 372735.00 4616603.00 776.4 -2.60 773.80 441.26
A03 371525.00 4619071.00 774 -2.60 771.40 441.26
A04 371379.00 4619461.00 759.6 -2.60 757.00 441.26
A05 372512.00 4619458.00 772.1 -2.60 769.50 441.26
A06 371844.00 4619279.00 775 -2.60 772.40 441.26
A07 372463.00 4619183.00 782.8 -2.60 780.20 441.26
A08 372245.00 4618658.00 794.3 -2.60 791.70 441.26
A09 372255.00 4618336.00 779 -2.60 776.40 441.26
A10 372370.00 4618060.00 795.7 -2.60 793.10 441.26
A11 372484.00 4617851.00 793.7 -2.60 791.10 441.26
A12 372593.00 4617613.00 791.7 -2.60 789.10 441.26
A13 372454.54 4617393.18 785.9 -2.60 783.30 441.26
A14 372372.00 4617064.00 777.15 -2.60 774.55 441.26






X Y Z X Y Z
BR1 372718.971 4616586.950 775.221 BR18 372670.617 4618986.295 788.175
BR2 372588.600 4616723.702 776.300 BR19 372564.029 4619344.684 776.683
CD 0.0011 CD 100.4585
1.300 CI 200.0000 CI 299.5428 125.226
H 0.0006 V 100.4579
CD 203.0600 CD 100.7135
1.300 CI 3.0623 CI 299.2902 142.888
H 203.0612 V 100.7117
CD 0.0025 CD 99.4728
1.300 CI 200.0002 CI 300.5290 142.888
H 0.0014 V 99.4719
CD 224.3597 CD 99.2627
1.300 CI 24.3586 CI 300.7411 278.099
H 224.3592 V 99.2608
CD 399.9998 CD 100.8760
1.300 CI 199.9987 CI 299.1941 278.099
H 399.9993 V 100.8410
CD 233.6489 CD 98.6928
1.300 CI 33.6483 CI 301.3109 201.186
H 233.6486 V 98.6910
CD 0.0010 CD 101.4428
1.300 CI 199.9991 CI 298.5583 201.186
H 0.0001 V 101.4423
CD 222.4038 CD 99.2704
1.300 CI 22.4036 CI 301.7371 243.278
H 222.4037 V 98.7667
CD 0.0003 CD 101.6729
2.150 CI 200.0006 CI 298.3306 243.278
H 0.0005 V 101.6712
CD 183.0318 CD 98.1757
1.300 CI 383.0313 CI 301.8287 200.255
H 183.0316 V 98.1735
CD 399.9995 CD 101.9853
1.300 CI 200.0004 CI 298.0165 200.255
H 0.0000 V 101.9844
CD 160.8688 CD 99.1649
1.300 CI 360.8702 CI 300.8404 143.535
H 160.8695 V 99.1623
CD 0.0004 CD 101.0467
1.300 CI 200.0005 CI 298.9575 143.535
H 0.0005 V 101.0446
CD 185.9216 CD 100.2806
1.300 CI 385.9233 CI 299.7209 270.925
H 185.9225 V 100.2799
CD 0.0009 CD 99.8494
1.300 CI 199.9994 CI 300.1526 270.925




































B10 1.533 270.925 270.922 -1.1910 -0.958 -0.939
270.927 0.6452 0.919 0.939




























T=Dr*CotgV Desnivel Z=i+T-m Distancias
188.989 -1.3592 -1.049 -1.049
142.887 -1.5974 -1.287 -1.285
142.889 1.1854 1.282 1.285
278.100 3.2295 3.326 3.417
278.098 -3.6741 -3.508 -3.417
201.185 4.1383 4.304 4.306
201.187 -4.5598 -4.308 -4.306
243.300 4.7150 4.967 5.933
243.256 -6.3892 -6.899 -5.933
200.243 5.7490 6.089 6.057
200.268 -6.2476 -6.025 -6.057
143.537 1.8891 2.112 2.117
CD 209.6967 CD 102.0816
1.300 CI 9.6984 CI 297.9206 89.017
H 209.6976 V 102.0805
CD 0.0004 CD 98.3079
1.300 CI 200.0007 CI 301.6919 89.017
H 0.0006 V 98.3080
CD 196.9999 CD 103.3356
1.300 CI 396.9987 CI 296.6695 133.647
H 196.9993 V 103.3331
CD 0.0014 CD 96.8867
1.300 CI 200.0000 CI 303.1144 133.647
H 0.0007 V 96.8862
CD 179.0146 CD 101.6531
1.300 CI 379.0140 CI 298.3477 274.355
H 179.0143 V 101.6527
CD 399.9998 CD 98.4404
1.300 CI 199.9991 CI 301.5605 274.355
H 399.9995 V 98.4400
CD 301.8100 CD 97.9248
1.300 CI 101.8096 CI 302.0762 74.973
H 301.8098 V 97.9243
CD 399.9996 CD 102.4799
1.300 CI 199.9987 CI 297.5251 74.973
H 399.9992 V 102.4774
CD 234.7079 CD 98.3876
1.300 CI 34.7040 CI 301.6427 163.507
H 234.7060 V 98.3725
CD 0.0007 CD 101.8436
1.300 CI 200.0008 CI 298.1601 163.507
H 0.0007 V 101.8418
CD 126.5106 CD 98.9060
1.300 CI 326.5114 CI 301.0956 167.292
H 126.5110 V 98.9052
CD 399.9997 CD 101.2754
1.300 CI 200.0018 CI 298.7272 167.292
H 0.0008 V 101.2741
CD 204.9819 CD 99.5689
1.300 CI 4.9801 CI 300.4349 162.369
H 204.9810 V 99.5670
CD 399.9995 CD 100.6169
1.300 CI 199.9976 CI 299.3861 162.369
H 399.9986 H 100.6154
CD 248.0599 CD 100.5855
2.150 CI 48.0573 CI 299.4168 254.796
H 248.0586 H 100.5844
CD 0.0015 CD 99.0934
2.150 CI 200.0007 CI 300.9087 254.796
H 0.0011 V 99.0924
CD 115.0247 CD 102.1655
1.300 CI 315.0188 CI 297.8362 373.999
H 115.0218 V 102.1647






























371.5106 -57.832 120.486 -6.741
-2.63781.978-34.695374.5118
162.370 1.1044 1.337 1.346
167.293 -3.3492 -3.116 -3.106
167.291 2.8776 3.096 3.106
163.508 -4.7336 -4.516 -4.491
163.506 4.1824 4.466 4.491
74.973 -2.9213 -2.637 -2.639
74.972 2.4466 2.642 2.639
274.359 6.7266 6.922 6.930


























B11 1.574 89.063 89.015 -2.9117 -2.638 -2.637
89.020 2.3673 2.637 2.637
133.651 -7.0133 -6.743 -6.741
133.643 6.5498 6.738 6.741
162.368 -1.5697 -1.354 -1.346
254.793 -2.3389 -2.973 -2.956
254.799 3.6334 2.939 2.956
373.999 -12.7291 -12.573 -12.573
1.610 1.300 188.9940 100.4579
1.610 1.300 142.8960 100.7117
1.397 1.300 142.8940 99.4719
1.397 1.300 278.1190 99.2608
1.466 1.300 278.1220 100.8410
1.466 1.300 201.2280 98.6910
1.552 1.300 201.2390 101.4423
1.552 1.300 243.3460 98.7667
1.640 1.300 243.3400 101.6712
1.640 2.150 200.3250 98.1735
1.523 1.300 200.3650 101.9844
1.523 1.300 143.5490 99.1623
1.533 1.300 143.5530 101.0446
1.533 1.300 270.9250 100.2799
1.574 1.300 270.9280 99.8484
1.574 1.300 89.0630 102.0805
1.570 1.300 89.0510 98.3080
1.570 1.300 133.8340 103.3331
1.488 1.300 133.8030 96.8862
1.488 1.300 274.4430 101.6527
1.495 1.300 274.4410 98.4400
1.495 1.300 75.0120 97.9243
1.584 1.300 75.0300 102.4774
1.584 1.300 163.5590 98.3725
1.518 1.300 163.5760 101.8418
1.518 1.300 167.3160 98.9052
1.533 1.300 167.3270 101.2741
1.533 1.300 162.3740 99.5670
1.516 1.300 162.3760 100.6154
1.516 1.300 254.8040 100.5844
1.456 2.150 254.8250 99.0924
1.456 1.300 374.2150 102.1647




































B3 372495.088 4616831.742 775.015
B4 372404.754 4617094.761 778.433
B5 372444.277 4617292.027 782.739
B7 372571.363 4617499.472 788.672
B8 372627.302 4617691.755 794.729
B9 372580.579 4617827.473 796.846
B10 372438.348 4618058.061 795.907
B11 372403.653 4618140.039 793.270
B12 372345.821 4618260.525 786.529
B13 372153.427 4618456.114 779.599
B14 372208.349 4618507.148 782.239
B15 372368.480 4618540.201 786.730
B16 372403.822 4618703.717 789.836
B17 372450.423 4618859.256 791.181
BR18 372670.933 4618986.913 788.225
BR19

20 cc 30 x 10 cc 636620 cc 1.1111 g 0.1481 g 0.002 0.002 10 '' 2 cc 2 cc 7 cc
Pesos ang Pesos dist
BR1 1.300 125.226 0.0037 0.0227 134.3882 134.5940 190.3446 0.0019 0.0163 0.0003 2.76E-05 0.016 BR1
B3 1.300 0.0037 0.0227 117.8475 118.0820 166.9932 0.0163 0.0003 3.586E-05 0.016 0.02305 1882.0348 B3
BR2 1.300 0.0033 0.0227 115.6377 115.8768 163.8745 0.0163 0.0003 3.724E-05 0.016 BR2
B4 1.300 0.0033 0.0227 59.4150 59.8789 84.6816 0.0163 0.0003 0.0001395 0.016 0.02303 1885.3315 B4
B3 1.300 0.0034 0.0227 59.7828 60.2439 85.1977 0.0163 0.0003 0.0001378 0.016 B3
B5 1.300 0.0034 0.0227 82.6375 82.9717 117.3397 0.0163 0.0003 7.263E-05 0.016 0.02305 1881.4865 B5
B4 1.300 0.0036 0.0227 83.2712 83.6028 118.2322 0.0163 0.0003 7.154E-05 0.016 B4
B7 1.300 0.0036 0.0227 68.8636 69.2643 97.9545 0.0163 0.0003 0.0001042 0.016 0.02309 1876.0243 B7
B5 1.300 0.0038 0.0227 69.3998 69.7974 98.7084 0.0163 0.0003 0.0001026 0.016 B5
B8 1.300 0.0038 0.0227 84.3098 84.6373 119.6953 0.0163 0.0003 6.98E-05 0.016 0.02308 1877.1775 B8
B7 1.300 0.0035 0.0227 83.4437 83.7746 118.4752 0.0163 0.0003 7.124E-05 0.016 B7
B9 1.300 0.0035 0.0227 116.4177 116.6551 164.9753 0.0163 0.0003 3.674E-05 0.016 0.02306 1880.8234 B9
B8 1.300 0.0036 0.0227 116.5210 116.7582 165.1210 0.0163 0.0003 3.668E-05 0.016 B8
B10 1.300 0.0036 0.0227 61.7325 62.1791 87.9345 0.0163 0.0003 0.0001293 0.016 0.02307 1879.6307 B10
B9 1.300 0.0036 0.0227 61.7325 62.1791 87.9345 0.0163 0.0003 0.0001293 0.016 B9
B11 1.300 0.0037 0.0227 188.5656 188.7123 266.8795 0.0163 0.0003 1.404E-05 0.016 0.02307 1878.4788 B11
B10 1.300 0.0037 0.0227 188.5656 188.7123 266.8795 0.0163 0.0003 1.404E-05 0.016 B10
B12 1.300 0.0037 0.0227 125.5525 125.7727 177.8695 0.0163 0.0003 3.161E-05 0.016 0.02307 1878.4043 B12
B11 1.300 0.0037 0.0227 125.5525 125.7727 177.8695 0.0163 0.0003 3.161E-05 0.016 B11
B13 1.300 0.0035 0.0227 60.7177 61.1717 86.5098 0.0163 0.0003 0.0001336 0.016 0.02305 1882.2111 B13
B12 1.300 0.0035 0.0227 60.7177 61.1717 86.5098 0.0163 0.0003 0.0001336 0.016 B12
B14 1.300 0.0035 0.0227 222.3283 222.4527 314.5956 0.0163 0.0003 1.01E-05 0.016 0.02304 1883.2228 B14
B13 1.300 0.0035 0.0227 222.3283 222.4527 314.5956 0.0163 0.0003 1.01E-05 0.016 B13
B15 1.300 0.0039 0.0227 103.3947 103.6620 146.6002 0.0163 0.0003 4.653E-05 0.016 0.02311 1872.9716 B15
B14 1.300 0.0039 0.0227 103.3947 103.6620 146.6002 0.0163 0.0003 4.653E-05 0.016 B14
B16 1.300 0.0035 0.0227 99.8410 100.1177 141.5878 0.0163 0.0003 4.988E-05 0.016 0.02306 1881.2396 B16
B15 1.300 0.0035 0.0227 99.8410 100.1177 141.5878 0.0163 0.0003 4.988E-05 0.016 B15
B17 1.300 0.0036 0.0227 103.0051 103.2733 146.0506 0.0163 0.0003 4.688E-05 0.016 0.02306 1880.3976 B17
B16 1.300 0.0036 0.0227 103.0051 103.2733 146.0506 0.0163 0.0003 4.688E-05 0.016 B16
B18 2.150 0.0035 0.0375 102.6283 102.8975 145.5191 0.0267 0.0007 4.722E-05 0.027 0.03775 701.80051 B18
B17 2.150 0.0035 0.0375 102.6283 102.8975 145.5191 0.0267 0.0007 4.722E-05 0.027 B17
BR19 1.300 373.999 0.0034 0.0227 44.3872 45.0062 63.6484 0.0000 0.0163 0.0003 0.0002468 0.016 0.01631 3761.3252 BR19

















Precisión distáncias              
(± X mm ± Y ppm)
Errores planimetricos
ev ep el
Error angular o transversal Error longitudinal





















































































Estacion Visado C Z Dg' Dr Az Ch Dr' Rz Cm Delipsoide D4 Corr
BR2 BR1 -0.104419768 100.3534 188.9920248 188.9871372 -1.04919832 -0.00291233 188.989112 6386242.78 -0.02279446 188.9891125 188.9891124 0.0000 BR1 BR2
B3
-0.138100345 100.5735 142.892871 142.8839431 -1.28730499 -0.00579855 142.887072 6386241.39 -0.01723398 142.8870725 142.8870724 0.0000 B3
B3 BR2 -0.043213862 99.4287 142.8948376 142.8899211 1.282352726 -0.005753943 142.889084 6386241.41 -0.01723422 142.8890836 142.8890836 0.0000 BR2 B3
B4
-0.022201999 99.2386 278.1201432 278.1013949 3.32627121 -0.019890591 278.100253 6386239.7 -0.0335424 278.1002526 278.1002526 0.0000 B4
B4 B3 -0.03799401 100.8030 278.1198568 278.0955921 -3.50774847 -0.022120205 278.097737 6386239.26 -0.0335421 278.0977366 278.0977366 0.0000 B3 B4
B5
-0.052505903 98.6384 201.2314816 201.1889411 4.303532632 -0.04601588 201.185466 6386231.08 -0.02426554 201.1854658 201.1854657 0.0000 B5
B5 B4 -0.079699796 101.3626 201.2334493 201.181811 -4.30651561 -0.04607924 201.18737 6386231.06 -0.02426577 201.1873701 201.1873701 0.0000 B4 B5
B7
-0.06591361 98.7007 243.3510123 243.3053454 4.966245605 -0.05067318 243.300339 6386232.2 -0.02934512 243.3003392 243.3003391 0.0000 B7
B7 B5 -0.088919301 101.5822 243.3313136 243.2474808 -6.0468017 -0.075127875 243.256186 6386226.69 -0.02933982 243.2561857 243.2561857 0.0000 B5 B7
B8 0.162008027 98.3355 200.3110195 200.2285821 5.236253901 -0.06843556 200.242584 6386224.88 -0.02415184 200.2425839 200.2425839 0.0000 B8
B8 B7 -0.070819403 101.9136 200.3581742 200.2608457 -6.02132976 -0.090472184 200.267702 6386218.86 -0.02415489 200.267702 200.267702 0.0000 B7 B8
B9
-0.098888859 99.0634 143.5521077 143.5396785 2.111997367 -0.015536005 143.536572 6386237.69 -0.01731233 143.5365717 143.5365717 0.0000 B9
B9 B8 -0.103315495 100.9413 143.5493661 143.5300419 -2.1223296 -0.015688683 143.533677 6386237.63 -0.01731198 143.5336774 143.5336774 0.0000 B8 B9
B10
-0.054749848 100.2251 270.924076 270.9214583 -0.95794414 -0.001693567 270.922382 6386243.28 -0.03267664 270.9223824 270.9223824 0.0000 B10
B10 B9 -0.064383669 99.7840 270.928791 270.9280229 0.919169498 -0.001559214 270.927232 6386243.3 -0.03267722 270.9272318 270.9272318 0.0000 B9 B10
B11
-0.195749907 101.8848 89.05446901 89.00691773 -2.63581922 -0.03900442 89.0154646 6386219.6 -0.01073642 89.01546459 89.01546459 0.0000 B11
B11 B10 -0.192953133 98.1150 89.05858485 89.02713195 2.636709176 -0.039028958 89.0195559 6386219.59 -0.01073692 89.01955589 89.01955589 0.0000 B10 B11
B12
-0.1282573 103.2048 133.8201435 133.6367789 -6.73301041 -0.169346201 133.650797 6386174.2 -0.01612014 133.6507973 133.6507973 0.0000 B12
B12 B11 -0.089341361 96.7968 133.8123242 133.6522894 6.730451279 -0.169227404 133.643097 6386174.27 -0.01611921 133.6430968 133.6430968 0.0000 B11 B12
B13
-0.043595294 101.6091 274.4381844 274.3457108 -6.93576621 -0.087637755 274.350547 6386226.11 -0.03309021 274.3505466 274.3505466 0.0000 B13
B13 B12 -0.045220513 98.3947 274.4458474 274.3634484 6.919679519 -0.087229281 274.358618 6386226.19 -0.03309118 274.3586181 274.3586181 0.0000 B12 B13
B14
-0.165406761 97.7589 75.01861062 74.97873849 2.640549892 -0.046467029 74.9721436 6386209.66 -0.00904263 74.97214359 74.97214359 0.0000 B14
B14 B13 -0.240787949 102.2366 75.01948913 74.96269266 -2.63463975 -0.046258734 74.9732304 6386209.8 -0.00904276 74.97323039 74.97323039 0.0000 B13 B14
B15
-0.110505077 98.2619 163.5665066 163.5130564 4.465203303 -0.060944024 163.505563 6386223.19 -0.01972088 163.5055625 163.5055625 0.0000 B15
B15 B14 -0.084807726 101.7569 163.5698395 163.5013941 -4.51343851 -0.062266475 163.507573 6386222.74 -0.01972113 163.507573 163.507573 0.0000 B14 B15
B16
-0.082934471 98.8223 167.3198908 167.2951499 3.09527142 -0.028629089 167.291262 6386234.24 -0.02017745 167.2912618 167.2912618 0.0000 B16
B16 B15 -0.088630499 101.1855 167.3224994 167.2889908 -3.11548797 -0.029003825 167.293496 6386234.11 -0.02017772 167.2934956 167.2934956 0.0000 B15 B16
B17
-0.091350234 99.4756 162.3757519 162.3719961 1.337397971 -0.005507667 162.370244 6386241.76 -0.01958389 162.3702443 162.3702443 0.0000 B17
B17 B16 -0.084682155 100.5307 162.3740557 162.3664693 -1.35359369 -0.005641927 162.368414 6386241.71 -0.01958367 162.3684138 162.3684138 0.0000 B16 B17
BR18
-0.053964666 100.5304 254.8021089 254.7913751 -2.12278255 -0.008842509 254.793266 6386241.72 -0.03073127 254.7932664 254.7932664 0.0000 BR18
BR18 B17 0.173361867 99.2657 254.8160509 254.7901529 2.938874176 -0.016947295 254.799104 6386239.97 -0.03073199 254.7991036 254.7991036 0.0000 B17 BR18
BR19 -0.026523607 102.1381 374.2097292 373.9934283 -12.5655184 -0.21094777 373.998781 6386212.71 -0.04510916 373.9987815 373.9987814 0.0000 BR19
Reduccion al nivel del mar Cuerda al Arco
DATOS PREVIOS
Reduccion angulo pendiente al terreno Reduccion horizonte
REDUCCION Y DISTANCIA UTM
X Y X Y
372718.971 4616586.950 BR1 BR1 372718.971 4616586.950
Delip media Acimutes ∆X ∆Y 372588.600 4616723.702 BR2 BR2 372588.600 4616723.702
BR2-B3 142.888078 354.5810 -93.51142019 108.0398868 372495.088 4616831.742 B3 B3 372495.088 4616831.742
B3-B4 278.0989946 378.9388 -90.33384527 263.0187202 372404.754 4617094.761 B4 B4 372404.754 4617094.761
B4-B5 201.1864179 12.5882 39.52282065 197.2661182 372444.277 4617292.027 B5 B5 372444.277 4617292.027
B5-B7 243.2782624 34.9918 127.0859437 207.4451153 372571.363 4617499.472 B7 B7 372571.363 4617499.472
B7-B8 200.255143 18.0229 55.93868522 192.2836077 372627.302 4617691.755 B8 B8 372627.302 4617691.755
B8-B9 143.5351246 378.8924 -46.72290219 135.7177306 372580.579 4617827.473 B9 B9 372580.579 4617827.473
B9-B10 270.9248071 364.8144 -142.2305482 230.5877756 372438.348 4618058.061 B10 B10 372438.348 4618058.061
B10-B11 89.01751024 374.5118 -34.69515031 81.97782428 372403.653 4618140.039 B11 B11 372403.653 4618140.039
B11-B12 133.6469471 371.5106 -57.83206338 120.4863433 372345.821 4618260.525 B12 B12 372345.821 4618260.525
B12-B13 274.3545823 350.5242 -192.3940662 195.5887525 372153.427 4618456.114 B13 B13 372153.427 4618456.114
B13-B14 74.97268699 52.3345 54.92167418 51.03443446 372208.349 4618507.148 B14 B14 372208.349 4618507.148
B14-B15 163.5065678 87.0413 160.1308565 33.05308609 372368.479 4618540.201 B15 B15 372368.479 4618540.201
B15-B16 167.2923787 13.5516 35.34283401 163.5164336 372403.822 4618703.718 B16 B16 372403.822 4618703.718
B16-B17 162.369329 18.5318 46.60058844 155.5383688 372450.423 4618859.256 B17 B17 372450.423 4618859.256
B17-BR18 254.796185 66.5919 220.5101699 127.6572006 372670.617 4618986.295 BR18 BR18 372670.617 4618986.295
372564.029 4619344.684 BR19 BR19 372564.029 4619344.684
X Y A B C D K Kpromedio D (UTM)
BR2 372588.600 4616723.702 1416723.702 -127411.401 0.01230 0.01623 0.999400333 0.99940019 142.802
B3 372495.088 4616831.742 1416831.742 -127504.912 0.01230 0.01626 0.999400039
Medio 372541.844 4616777.722 1416777.722 -127458.156 0.01230 0.01625 0.999400186
B3 372495.088 4616831.742 1416831.742 -127504.912 0.01230 0.01626 0.999400039 0.9993999 277.932
B4 372404.754 4617094.761 1417094.761 -127595.246 0.01230 0.01628 0.999399756
Medio 372449.921 4616963.251 1416963.251 -127550.079 0.01230 0.01627 0.999399898
B4 372404.754 4617094.761 1417094.761 -127595.246 0.01230 0.01628 0.999399756 0.99939982 201.066
B5 372444.277 4617292.027 1417292.027 -127555.723 0.01230 0.01627 0.99939988
Medio 372424.516 4617193.394 1417193.394 -127575.484 0.01230 0.01628 0.999399818
B5 372444.277 4617292.027 1417292.027 -127555.723 0.01230 0.01627 0.99939988 0.99940008 243.132
B7 372571.363 4617499.472 1417499.472 -127428.637 0.01230 0.01624 0.999400279
Medio 372507.820 4617395.749 1417395.749 -127492.180 0.01230 0.01625 0.99940008
B7 372571.363 4617499.472 1417499.472 -127428.637 0.01230 0.01624 0.999400279 0.99940037 200.135
B8 372627.302 4617691.755 1417691.755 -127372.698 0.01230 0.01622 0.999400454
Medio 372599.332 4617595.614 1417595.614 -127400.668 0.01230 0.01623 0.999400367
B8 372627.302 4617691.755 1417691.755 -127372.698 0.01230 0.01622 0.999400454 0.99940038 143.449
B9 372580.579 4617827.473 1417827.473 -127419.421 0.01230 0.01624 0.999400308
Medio 372603.940 4617759.614 1417759.614 -127396.060 0.01230 0.01623 0.999400381
B9 372580.579 4617827.473 1417827.473 -127419.421 0.01230 0.01624 0.999400308 0.99940008 270.762
B10 372438.348 4618058.061 1418058.061 -127561.652 0.01230 0.01627 0.999399862
Medio 372509.464 4617942.767 1417942.767 -127490.536 0.01230 0.01625 0.999400085
B10 372438.348 4618058.061 1418058.061 -127561.652 0.01230 0.01627 0.999399862 0.99939981 88.964
B11 372403.653 4618140.039 1418140.039 -127596.347 0.01230 0.01628 0.999399753
Medio 372421.001 4618099.050 1418099.050 -127578.999 0.01230 0.01628 0.999399808
B11 372403.653 4618140.039 1418140.039 -127596.347 0.01230 0.01628 0.999399753 0.99939966 133.567
B12 372345.821 4618260.525 1418260.525 -127654.179 0.01230 0.01630 0.999399572
Medio 372374.737 4618200.282 1418200.282 -127625.263 0.01230 0.01629 0.999399662
B12 372345.821 4618260.525 1418260.525 -127654.179 0.01230 0.01630 0.999399572 0.99939927 274.190
B13 372153.427 4618456.114 1418456.114 -127846.573 0.01230 0.01634 0.999398967
Medio 372249.624 4618358.319 1418358.319 -127750.376 0.01230 0.01632 0.999399269
B13 372153.427 4618456.114 1418456.114 -127846.573 0.01230 0.01634 0.999398967 0.99939905 74.928
B14 372208.349 4618507.148 1418507.148 -127791.651 0.01230 0.01633 0.99939914
Medio 372180.888 4618481.631 1418481.631 -127819.112 0.01230 0.01634 0.999399053
B14 372208.349 4618507.148 1418507.148 -127791.651 0.01230 0.01633 0.99939914 0.99939939 163.408
B15 372368.479 4618540.201 1418540.201 -127631.521 0.01230 0.01629 0.999399643
Medio 372288.414 4618523.675 1418523.675 -127711.586 0.01230 0.01631 0.999399391
B15 372368.479 4618540.201 1418540.201 -127631.521 0.01230 0.01629 0.999399643 0.9993997 167.192
B16 372403.822 4618703.718 1418703.718 -127596.178 0.01230 0.01628 0.999399754
Medio 372386.151 4618621.960 1418621.960 -127613.849 0.01230 0.01629 0.999399698
B16 372403.822 4618703.718 1418703.718 -127596.178 0.01230 0.01628 0.999399754 0.99939983 162.272
B17 372450.423 4618859.256 1418859.256 -127549.577 0.01230 0.01627 0.9993999
Medio 372427.123 4618781.487 1418781.487 -127572.877 0.01230 0.01627 0.999399827
B17 372450.423 4618859.256 1418859.256 -127549.577 0.01230 0.01627 0.9993999 0.99940025 254.643
BR18 372670.617 4618986.295 1418986.295 -127329.383 0.01230 0.01621 0.99940059





TOLERANCIA DE LA NIVELACION TRIGONOMETRICA
CARACTERISTICAS DE LA ESTACION
Sensibilidad del nivel esferico del aparato :8' = 1481.4814 cc
Aumentos del nivel: 30x= 30
Enrase del aparato: X= 61.0000 cc
Apreciació = a= 10.0000 cc
x±yppm= 0.002 0.000002
ε= 0.000002
β= 1º 1.1111 g
Error Angular (comunes para todos):
 -Error de verticalidad. ev= 493.8271333
 -Error de punteria. ep= 3.163124335
 -Error de lectura. el= 7
 -Error angular cenital. ea= 493.887885
Cáculo del error en un desnivel
 -Error de t en funcion de D. etd= -0.000799304 D= 186562.842 mm
 -Error de t en funcion de V. etv= -144.7358696 V= 100.1356 gon
 -Error medio en la mira. em= 0.197992337 m= 1300 mm
 -Error medio en i. ei= 5
 -Error en desnivel. ez= 144.8223435 mm
 -Tolerancia. T= 204.8097222 mm
EJES DZ(Prom.) Distáncia Z (m.)
BR2-B3 -1.28491317 142.802372 776.3002
B3-B4 3.41728649 277.932107 775.015287 775.015287
B4-B5 4.30607366 201.065669 778.432573 788.225194 3.41728649
B5-B7 5.93313212 243.132315 782.738647 4.30607366
B7-B8 6.05679917 200.135063 788.671779 5.93313212
B8-B9 2.11741319 143.449058 794.728578 6.05679917
B9-B10 -0.93856457 270.762275 796.845991 2.11741319
B10-B11 -2.63749818 88.9640826 795.907427 -0.93856457
B11-B12 -6.74058711 133.566714 793.269929 -2.63749818
B12-B13 -6.92993639 274.189769 786.529342 -6.74058711
B13-B14 2.63944755 74.9276324 779.599405 -6.92993639
B14-B15 4.4909878 163.408364 782.238853 2.63944755
B15-B16 3.10593939 167.191953 786.729841 4.4909878
B16-B17 1.34554871 162.271879 789.83578 3.10593939
B17-BR18 -2.95613474 254.64337 791.181329 1.34554871
788.175 -791.131135
Ec= -0.04979394
Z_3 Z_4 Z_5 Z_7 Z_8 Z_9 Z_10 Z_11 Z_12 Z_13 Z_14 Z_15 Z_16 Z_17
1 0 0 0 0 0 0 0 0 0 0 0 0 0
-1 1 0 0 0 0 0 0 0 0 0 0 0 0
0 -1 1 0 0 0 0 0 0 0 0 0 0 0
0 0 -1 1 0 0 0 0 0 0 0 0 0 0
0 0 0 -1 1 0 0 0 0 0 0 0 0 0
0 0 0 0 -1 1 0 0 0 0 0 0 0 0
0 0 0 0 0 -1 1 0 0 0 0 0 0 0
0 0 0 0 0 0 -1 1 0 0 0 0 0 0
0 0 0 0 0 0 0 -1 1 0 0 0 0 0
0 0 0 0 0 0 0 0 -1 1 0 0 0 0
0 0 0 0 0 0 0 0 0 -1 1 0 0 0
0 0 0 0 0 0 0 0 0 0 -1 1 0 0
0 0 0 0 0 0 0 0 0 0 0 -1 1 0
0 0 0 0 0 0 0 0 0 0 0 0 -1 1




0.00700268 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0.003598 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0.0049735 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0.00411299 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0.00499663 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0.00697112 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0.003693277 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0.01124049 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0.0074869 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0.00364711 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0.01334621 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0.00611964 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0.00598115 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0.0061625 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00392706
X (m) R б^2 = 0.0000
B3 775.013 -0.00256136 Z_B3 0.011
B4 778.425 -0.0049851 Z_B4 0.018
B5 782.727 -0.00360639 Z_B5 0.021
B7 788.656 -0.00436091 Z_B7 0.023
B8 794.709 -0.0035897 Z_B8 0.024
B9 796.824 -0.00257296 Z_B9 0.025
B10 795.881 -0.0048565 Z_B10 0.025
B11 793.242 -0.00159569 Z_B11 0.025
B12 786.499 -0.0023957 Z_B12 0.025
B13 779.564 -0.00491797 Z_B13 0.023
B14 782.202 -0.00134393 Z_B14 0.022
B15 786.690 -0.00293096 Z_B15 0.020
B16 789.793 -0.00299882 Z_B16 0.018





135.515277 121.332615 111.072389 98.6655343 88.4527962 81.1327013 67.3159109 62.77614227 55.9603357 41.968643 38.1451436 29.8065406 21.2748641 12.994255
121.332615 357.478759 327.249353 290.695397 260.605903 239.03892 198.330912 184.9555239 164.874311 123.650993 112.385928 87.8181446 62.6815138 38.284596
111.072389 327.249353 483.639222 429.616421 385.147397 353.273724 293.111682 273.3443014 243.666436 182.742822 166.094272 129.785739 92.636512 56.5805008
98.6655343 290.695397 429.616421 597.602285 535.745268 491.408555 407.722336 380.225641 338.943327 254.197751 231.039391 180.533728 128.858648 78.7042461
88.4527962 260.605903 385.147397 535.745268 659.710337 605.114637 502.064425 468.2053226 417.370773 313.016081 284.499153 222.307082 158.675003 96.9154706
81.1327013 239.03892 353.273724 491.408555 605.114637 686.614751 569.685179 531.2657492 473.584528 355.174781 322.817038 252.248602 180.046212 109.968571
67.3159109 198.330912 293.111682 407.722336 502.064425 569.685179 697.320378 650.2932619 579.688843 434.749967 395.142629 308.763677 220.384691 134.606495
62.7761423 184.955524 273.344301 380.225641 468.205323 531.265749 650.293262 689.4020094 614.551428 460.895904 418.906574 327.332778 233.638664 142.701753
55.9603357 164.874311 243.666436 338.943327 417.370773 473.584528 579.688843 614.5514284 666.892563 500.15025 454.584703 355.211598 253.537589 154.855612
41.968643 123.650993 182.742822 254.197751 313.016081 355.174781 434.749967 460.8959035 500.15025 580.732753 527.82584 412.44208 294.386701 179.80542
38.1451436 112.385928 166.094272 231.039391 284.499153 322.817038 395.142629 418.9065736 454.584703 527.82584 547.840391 428.08141 305.549507 186.623436
29.8065406 87.8181446 129.785739 180.533728 222.307082 252.248602 308.763677 327.3327776 355.211598 412.44208 428.08141 462.188953 329.894276 201.492726
21.2748641 62.6815138 92.636512 128.858648 158.675003 180.046212 220.384691 233.6386644 253.537589 294.386701 305.549507 329.894276 354.802729 216.706303
12.994255 38.284596 56.5805008 78.7042461 96.9154706 109.968571 134.606495 142.7017528 154.855612 179.80542 186.623436 201.492726 216.706303 231.47218
MATRIZ DE VARIANCIA COVARIANCIA
0.000122 0.00010924 9.9998E-05 8.8828E-05 7.9634E-05 7.3044E-05 6.0604E-05 5.65172E-05 5.0381E-05 3.7784E-05 3.4342E-05 2.6835E-05 1.9154E-05 1.1699E-05
0.00010924 0.00032184 0.00029462 0.00026171 0.00023462 0.00021521 0.00017856 0.000166515 0.00014844 0.00011132 0.00010118 7.9062E-05 5.6432E-05 3.4468E-05
9.9998E-05 0.00029462 0.00043542 0.00038678 0.00034675 0.00031805 0.00026389 0.000246091 0.00021937 0.00016452 0.00014953 0.00011685 8.34E-05 5.0939E-05
8.8828E-05 0.00026171 0.00038678 0.00053802 0.00048233 0.00044241 0.00036707 0.000342316 0.00030515 0.00022885 0.000208 0.00016253 0.00011601 7.0857E-05
7.9634E-05 0.00023462 0.00034675 0.00048233 0.00059394 0.00054478 0.00045201 0.000421524 0.00037576 0.00028181 0.00025613 0.00020014 0.00014285 8.7253E-05
7.3044E-05 0.00021521 0.00031805 0.00044241 0.00054478 0.00061816 0.00051289 0.000478297 0.00042637 0.00031976 0.00029063 0.0002271 0.0001621 9.9004E-05
6.0604E-05 0.00017856 0.00026389 0.00036707 0.00045201 0.00051289 0.0006278 0.000585458 0.00052189 0.0003914 0.00035575 0.00027798 0.00019841 0.00012119
5.6517E-05 0.00016652 0.00024609 0.00034232 0.00042152 0.0004783 0.00058546 0.000620667 0.00055328 0.00041494 0.00037714 0.0002947 0.00021034 0.00012847
5.0381E-05 0.00014844 0.00021937 0.00030515 0.00037576 0.00042637 0.00052189 0.000553279 0.0006004 0.00045028 0.00040926 0.0003198 0.00022826 0.00013942
3.7784E-05 0.00011132 0.00016452 0.00022885 0.00028181 0.00031976 0.0003914 0.000414944 0.00045028 0.00052283 0.0004752 0.00037132 0.00026504 0.00016188
3.4342E-05 0.00010118 0.00014953 0.000208 0.00025613 0.00029063 0.00035575 0.000377141 0.00040926 0.0004752 0.00049322 0.0003854 0.00027509 0.00016802
2.6835E-05 7.9062E-05 0.00011685 0.00016253 0.00020014 0.0002271 0.00027798 0.000294697 0.0003198 0.00037132 0.0003854 0.00041611 0.000297 0.0001814
1.9154E-05 5.6432E-05 8.34E-05 0.00011601 0.00014285 0.0001621 0.00019841 0.000210344 0.00022826 0.00026504 0.00027509 0.000297 0.00031943 0.0001951
1.1699E-05 3.4468E-05 5.0939E-05 7.0857E-05 8.7253E-05 9.9004E-05 0.00012119 0.000128474 0.00013942 0.00016188 0.00016802 0.0001814 0.0001951 0.00020839
Puntos X Y Tramos D Obs. D Calc. D Obs.-D Cal.
B3 372495.088 4616831.742 BR2-BR1 188.994 188.938 0.056
B4 372404.754 4617094.761 BR2-B3 142.802 142.888 -0.086 BR2-BR1 -48.4796 BR1-BR2 151.5204 BR2-BR1 151.5204 BR1-BR2
B5 372444.277 4617292.027 B3-B4 278.022 278.099 -0.077 BR2-B3 354.5810 B3-BR2 154.5810 BR2-B3 354.5810 B3-BR2 154.5810
B7 372571.363 4617499.472 B4-B5 201.156 201.186 -0.031 B3-B4 378.9388 B4-B3 178.9388 B3-B4 378.9388 B4-B3 178.9388
B8 372627.302 4617691.755 B5-B7 243.222 243.278 -0.056 B4-B5 12.5882 B5-B4 212.5882 B4-B5 12.5882 B5-B4 212.5882
B9 372580.579 4617827.473 B7-B8 200.225 200.255 -0.030 B5-B7 34.9918 B7-B5 234.9918 B5-B7 34.9918 B7-B5 234.9918
B10 372438.348 4618058.061 B8-B9 143.449 143.535 -0.086 B7-B8 18.0229 B8-B7 218.0229 B7-B8 18.0229 B8-B7 218.0229
B11 372403.653 4618140.039 B9-B10 270.912 270.925 -0.013 B8-B9 378.8924 B9-B8 178.8924 B8-B9 378.8924 B9-B8 178.8924
B12 372345.821 4618260.525 B10-B11 89.054 89.018 0.037 B9-B10 364.8144 B10-B9 164.8144 B9-B10 364.8144 B10-B9 164.8144
B13 372153.427 4618456.114 B11-B12 133.567 133.647 -0.080 B10-B11 374.5118 B11-B10 174.5118 B10-B11 374.5118 B11-B10 174.5118
B14 372208.349 4618507.148 B12-B13 274.390 274.355 0.035 B11-B12 371.5106 B12-B11 171.5106 B11-B12 371.5106 B12-B11 171.5106
B15 372368.479 4618540.201 B13-B14 74.928 74.973 -0.045 B12-B13 350.5242 B13-B12 150.5242 B12-B13 350.5242 B13-B12 150.5242
B16 372403.822 4618703.718 B14-B15 163.408 163.507 -0.098 B13-B14 52.3345 B14-B13 252.3345 B13-B14 52.3345 B14-B13 252.3345
B17 372450.423 4618859.256 B15-B16 167.282 167.292 -0.010 B14-B15 87.0413 B15-B14 287.0413 B14-B15 87.0413 B15-B14 287.0413
B16-B17 162.272 162.369 -0.097 B15-B16 13.5516 B16-B15 213.5516 B15-B16 13.5516 B16-B15 213.5516
B17-BR18 254.243 254.213 0.030 B16-B17 18.5318 B17-B16 218.5318 B16-B17 18.5318 B17-B16 218.5318
BR18-BR19 373.999 373.903 0.096 B17-BR18 66.6862 BR18-B17 266.6862 B17-BR18 66.5919 BR18-B17 266.5751






Cáculo: compensación de la poligonal por mínimos cuadrados
Coordenadas UTM ajustadas  (m)
Calculados Observados
Coordenadas aproximadas UTM (m)
Acimutes Acimutes Acimutes
dX B3 dY B3 dX B4 dY B4 dX B5 dY B5 dX B7 dY B7 dX B8 dY B8 dX B9 dY B9 dX B10
BR2-B3 481358.2328 416628.4629 0 0 0 0 0 0 0 0 0 0 0
B3-BR2 481358.2328 416628.4629 0 0 0 0 0 0 0 0 0 0 0
B3-B4 602098.4647 206790.8683 -602098.4647 -206790.8683 0 0 0 0 0 0 0 0 0
B4-B3 602098.4647 206790.8683 -602098.4647 -206790.8683 0 0 0 0 0 0 0 0 0
B4-B5 0 0 624214.8823 -125063.2043 -624214.8823 125063.2043 0 0 0 0 0 0 0
B5-B4 0 0 624214.8823 -125063.2043 -624214.8823 125063.2043 0 0 0 0 0 0 0
B5-B7 0 0 0 0 542850.4299 -332563.4303 -542850.4299 332563.4303 0 0 0 0 0
B7-B5 0 0 0 0 542850.4299 -332563.4303 -542850.4299 332563.4303 0 0 0 0 0
B7-B8 0 0 0 0 0 0 611278.135 -177831.5666 -611278.14 177831.5666 0 0 0
B8-B7 0 0 0 0 0 0 611278.135 -177831.5666 -611278.14 177831.5666 0 0 0
B8-B9 0 0 0 0 0 0 0 0 601947.585 207229.6525 -601947.585 -207229.6525 0
B9-B10 0 0 0 0 0 0 0 0 601947.585 207229.6525 -601947.585 -207229.6525 0
B9-B10 0 0 0 0 0 0 0 0 0 0 541835.9112 334213.8084 -541835.911
B10-B9 0 0 0 0 0 0 0 0 0 0 541835.9112 334213.8084 -541835.911
B10-B11 0 0 0 0 0 0 0 0 0 0 0 0 586274.7942
B11-B10 0 0 0 0 0 0 0 0 0 0 0 0 586274.7942
B11-B12 0 0 0 0 0 0 0 0 0 0 0 0 0
B12-B11 0 0 0 0 0 0 0 0 0 0 0 0 0
B12-B13 0 0 0 0 0 0 0 0 0 0 0 0 0
B13-B12 0 0 0 0 0 0 0 0 0 0 0 0 0
B13-B14 0 0 0 0 0 0 0 0 0 0 0 0 0
B14-B13 0 0 0 0 0 0 0 0 0 0 0 0 0
B14-B15 0 0 0 0 0 0 0 0 0 0 0 0 0
B15-B14 0 0 0 0 0 0 0 0 0 0 0 0 0
B15-B16 0 0 0 0 0 0 0 0 0 0 0 0 0
B16-B15 0 0 0 0 0 0 0 0 0 0 0 0 0
B16-B17 0 0 0 0 0 0 0 0 0 0 0 0 0
B17-B16 0 0 0 0 0 0 0 0 0 0 0 0 0
B17-BR18 0 0 0 0 0 0 0 0 0 0 0 0 0
BR18-B17 0 0 0 0 0 0 0 0 0 0 0 0 0
BR2-B3 -0.654438225 -0.756115474 0 0 0 0 0 0 0 0 0 0 0
B3-B4 -0.32482622 -0.945773719 0.32482622 0.945773719 0 0 0 0 0 0 0 0 0
B4-B5 0 0 0.196448752 -0.980514094 -0.196448752 0.980514094 0 0 0 0 0 0 0
B5-B7 0 0 0 0 0.522389228 -0.852707156 -0.522389228 0.522389228 0 0 0 0 0
B7-B8 0 0 0 0 0 0 0.279337072 -0.960193106 -0.2793371 0.960193106 0 0 0
B8-B9 0 0 0 0 0 0 0 0 -0.3255155 -0.945536718 0.325515461 0.945536718 0
B9-B10 0 0 0 0 0 0 0 0 0 0 -0.52498163 -0.851113555 0.524981635
B10-B11 0 0 0 0 0 0 0 0 0 0 0 0 -0.38975647
B11-B12 0 0 0 0 0 0 0 0 0 0 0 0 0
B12-B13 0 0 0 0 0 0 0 0 0 0 0 0 0
B13-B14 0 0 0 0 0 0 0 0 0 0 0 0 0
B14-B15 0 0 0 0 0 0 0 0 0 0 0 0 0
B15-B16 0 0 0 0 0 0 0 0 0 0 0 0 0
B16-B17 0 0 0 0 0 0 0 0 0 0 0 0 0









BR2-B3 B3-BR2 B3-B4 B4-B3 B4-B5 B5-B4 B5-B7 B7-B5 B7-B8 B8-B7 B8-B9 B9-B8 B9-B10
BR2-B3 3.58593E-05 0 0 0 0 0 0 0 0 0 0 0 0
B3-BR2 0 3.72372E-05 0 0 0 0 0 0 0 0 0 0 0
B3-B4 0 0 0.000139451 0 0 0 0 0 0 0 0 0 0
B4-B3 0 0 0 0.000137767 0 0 0 0 0 0 0 0 0
B4-B5 0 0 0 0 7.2629E-05 0 0 0 0 0 0 0 0
B5-B4 0 0 0 0 0 7.15366E-05 0 0 0 0 0 0 0
B5-B7 0 0 0 0 0 0 0.00010422 0 0 0 0 0 0
B7-B5 0 0 0 0 0 0 0 0.000102634 0 0 0 0 0
B7-B8 0 0 0 0 0 0 0 0 6.9798E-05 0 0 0 0
B8-B7 0 0 0 0 0 0 0 0 0 7.12434E-05 0 0 0
B8-B9 0 0 0 0 0 0 0 0 0 0 3.67419E-05 0 0
B9-B10 0 0 0 0 0 0 0 0 0 0 0 3.66771E-05 0
B9-B10 0 0 0 0 0 0 0 0 0 0 0 0 0.000129325
B10-B9 0 0 0 0 0 0 0 0 0 0 0 0 0
B10-B11 0 0 0 0 0 0 0 0 0 0 0 0 0
B11-B10 0 0 0 0 0 0 0 0 0 0 0 0 0
B11-B12 0 0 0 0 0 0 0 0 0 0 0 0 0
B12-B11 0 0 0 0 0 0 0 0 0 0 0 0 0
B12-B13 0 0 0 0 0 0 0 0 0 0 0 0 0
B13-B12 0 0 0 0 0 0 0 0 0 0 0 0 0
B13-B14 0 0 0 0 0 0 0 0 0 0 0 0 0
B14-B13 0 0 0 0 0 0 0 0 0 0 0 0 0
B14-B15 0 0 0 0 0 0 0 0 0 0 0 0 0
B15-B14 0 0 0 0 0 0 0 0 0 0 0 0 0
B15-B16 0 0 0 0 0 0 0 0 0 0 0 0 0
B16-B15 0 0 0 0 0 0 0 0 0 0 0 0 0
B16-B17 0 0 0 0 0 0 0 0 0 0 0 0 0
B17-B16 0 0 0 0 0 0 0 0 0 0 0 0 0
B17-BR18 0 0 0 0 0 0 0 0 0 0 0 0 0
BR18-B17 0 0 0 0 0 0 0 0 0 0 0 0 0
BR2-B3 0 0 0 0 0 0 0 0 0 0 0 0 0
B3-B4 0 0 0 0 0 0 0 0 0 0 0 0 0
B4-B5 0 0 0 0 0 0 0 0 0 0 0 0 0
B5-B7 0 0 0 0 0 0 0 0 0 0 0 0 0
B7-B8 0 0 0 0 0 0 0 0 0 0 0 0 0
B8-B9 0 0 0 0 0 0 0 0 0 0 0 0 0
B9-B10 0 0 0 0 0 0 0 0 0 0 0 0 0
B10-B11 0 0 0 0 0 0 0 0 0 0 0 0 0
B11-B12 0 0 0 0 0 0 0 0 0 0 0 0 0
B12-B13 0 0 0 0 0 0 0 0 0 0 0 0 0
B13-B14 0 0 0 0 0 0 0 0 0 0 0 0 0
B14-B15 0 0 0 0 0 0 0 0 0 0 0 0 0
B15-B16 0 0 0 0 0 0 0 0 0 0 0 0 0
B16-B17 0 0 0 0 0 0 0 0 0 0 0 0 0



















2) AT*P -0.278752233 d_X3 0.43427226
0.322061809 d_Y3 1.173578775
3) AT*P*A -0.244550353 d_X4 -0.313377156
0.222483686 d_Y4 0.293127808
4) (AT*P*A)-1 -0.252378424 d_X5 -0.556020413
0.183397051 d_Y5 0.654530171
5) (AT *P*A)-1*AT -0.272969511 d_X7 -0.449269127
0.149776739 d_Y7 0.689491694
6) (AT *P*A)-1*AT*P -0.283672936 d_X8 -1.013851915
0.112958311 d_Y8 1.061830936









-0.053280174 d_Y13 -0.134632535 X Y E X E Y
-0.037670737 d_X14 1.780429058 B3 372494.809 4616832.064 B3 0.052 0.061
0.126606234 d_Y14 -9.4087996 B4 372404.510 4617094.983 B4 0.052 0.061
0.06557431 d_X15 2.043140545 B5 372444.025 4617292.210 B5 0.053 0.061
0.147894659 d_Y15 -2.173336597 B7 372571.090 4617499.622 B7 0.042 0.160
0.062691517 d_X16 2.027260164 B8 372627.018 4617691.868 B8 0.042 0.160
0.13448323 d_Y16 -1.943123987 B9 372580.331 4617827.586 B9 0.043 0.160
0.02709338 d_X17 2.06754611 B10 372438.118 4618058.041 B10 0.046 0.161
0.015635152 d_Y17 -1.961465591 B11 372403.403 4618140.065 B11 0.047 0.162
-0.739306515 E  B3 1.947215947 B12 372345.628 4618260.433 B12 0.048 0.163
-1.345811479 E  B4 -2.01105333 B13 372153.196 4618456.060 B13 0.093 0.089
-2.556362063 E  B5 0.024616466 B14 372208.311 4618507.275 B14 0.019 0.030
-3.695122883 E  B7 -0.006180884 B15 372368.545 4618540.349 B15 0.012 0.030
-5.770805735 E  B8 -0.006038752 B16 372403.885 4618703.852 B16 0.011 0.026
-9.926690965 E  B9 -0.01143806 B17 372450.450 4618859.272 B17 0.008 0.005
-11.11115807 E  B10 -0.002283257
-22.03694865 E  B11 -0.001678754
-26.93371066 E  B12 -0.002163609
-27.38019005 E  B13 -0.001753787
-16.19096139 E  B14 -0.001833068
-11.97448425 E  B15 -0.034238924 б^2 = (RT * P * R) / n-h
-8.004100097 E  B16 0.025647116




COORDENADAS COMPENSADAS UTM (m) ERRORES
0.007612544 -0.008794865 0.00752937 -0.008553441 0.007573022 -0.008334413 0.000455376 -0.019952284 0.000479972 -0.0198669 0.000461868 -0.0198152 0.000410392 -0.01973241
-0.008794865 0.010160969 -0.008698888 0.009882087 -0.008749421 0.009629019 -0.000526432 0.023051274 -0.000554949 0.02295256 -0.000534132 0.022892898 -0.000474805 0.022797341
0.00752937 -0.008698888 0.007534305 -0.008713475 0.007579202 -0.008489085 0.000337084 -0.020310443 0.00036246 -0.0202229 0.000344117 -0.02017009 0.000291771 -0.02008564
-0.008553441 0.009882087 -0.008713475 0.010348409 -0.00876719 0.010079792 -0.000180278 0.024096209 -0.000210618 0.02399144 -0.00018866 0.023928306 -0.000126146 0.023827495
0.007573022 -0.008749421 0.007579202 -0.00876719 0.007647816 -0.008425407 0.000453892 -0.020168454 0.00047915 -0.020082 0.000461224 -0.02002985 0.000409737 -0.01994648
-0.008334413 0.009629019 -0.008489085 0.010079792 -0.008425407 0.01039695 0.000398938 0.024800881 0.000367023 0.02469061 0.000390083 0.024624357 0.00045543 0.024519012
0.000455376 -0.000526432 0.000337084 -0.000180278 0.000453892 0.000398938 0.004951676 0.00773908 0.00493675 0.00768468 0.004948429 0.007653338 0.004978133 0.007606758
-0.019952284 0.023051274 -0.020310443 0.024096209 -0.020168454 0.024800881 0.00773908 0.070353199 0.007641093 0.07001281 0.007712005 0.069810494 0.007909181 0.069493457
0.000479972 -0.000554949 0.00036246 -0.000210618 0.00047915 0.000367023 0.00493675 0.007641093 0.00498035 0.00778678 0.004992498 0.007754963 0.005023044 0.007707535
-0.019866868 0.022952562 -0.020222906 0.023991444 -0.020081967 0.024690606 0.007684678 0.070012814 0.007786778 0.0703599 0.007858212 0.070156314 0.00805668 0.069837335
0.000461868 -0.000534132 0.000344117 -0.00018866 0.000461224 0.000390083 0.004948429 0.007712005 0.004992498 0.00785821 0.005095731 0.007563041 0.005126646 0.00751573
-0.019815198 0.022892898 -0.020170095 0.023928306 -0.020029847 0.024624357 0.007653338 0.069810494 0.007754963 0.07015631 0.007563041 0.070717297 0.007762245 0.070396885
0.000410392 -0.000474805 0.000291771 -0.000126146 0.000409737 0.00045543 0.004978133 0.007909181 0.005023044 0.00805668 0.005126646 0.007762245 0.005885585 0.006535993
-0.019732411 0.022797341 -0.020085642 0.023827495 -0.019946479 0.024519012 0.007606758 0.069493457 0.007707535 0.06983734 0.00751573 0.070396885 0.006535993 0.071986992
0.000385977 -0.000446687 0.000266958 -9.64703E-05 0.000385392 0.000486554 0.004993257 0.008004305 0.005038644 0.00815246 0.005142533 0.007858293 0.005901789 0.006632349
-0.019675961 0.022732159 -0.02002796 0.023758559 -0.019889539 0.024446743 0.007573083 0.069273455 0.007673345 0.06961597 0.007481694 0.070174616 0.006502764 0.071763073
0.000355686 -0.000411769 0.00023612 -5.96103E-05 0.000355061 0.000525173 0.005011478 0.008121806 0.005057338 0.00827074 0.005161418 0.007976974 0.005920723 0.006751662
-0.019614399 0.02266107 -0.01996506 0.023683411 -0.019827428 0.024368024 0.007536933 0.069034518 0.007636651 0.06937556 0.007445197 0.069933189 0.006467265 0.071519699
-0.009807498 0.011330452 -0.010048114 0.012033789 -0.009916359 0.012685657 0.006437041 0.039377058 0.006511595 0.03962798 0.006467995 0.039759785 0.006363364 0.039932871
-0.009283517 0.010725028 -0.009511014 0.011390364 -0.009386258 0.012006842 0.006088812 0.037264298 0.006159606 0.03750174 0.006118616 0.037626641 0.006019575 0.037791191
-0.000180301 0.000208326 -0.000184775 0.000221283 -0.000182407 0.000233269 0.00011817 0.000723989 0.000119447 0.00072858 0.000118515 0.000731044 0.00011635 0.000734368
-0.000336524 0.000388777 -0.000344654 0.000412561 -0.000340237 0.000434372 0.000216114 0.001342407 0.000218644 0.00135088 0.000217078 0.001355656 0.00021284 0.001362683
-0.000114052 0.000131792 -0.000116876 0.000139913 -0.000115431 0.000147354 7.34498E-05 0.000455781 7.42033E-05 0.00045864 7.35295E-05 0.000460284 7.18719E-05 0.000462735
-0.000322363 0.000372438 -0.000330178 0.000395209 -0.000325996 0.000416052 0.000206449 0.001285166 0.0002088 0.00129325 0.000207195 0.001297883 0.000202893 0.001304823
-9.88702E-05 0.000114238 -0.0001013 0.000121275 -0.000100022 0.00012774 6.38716E-05 0.00039531 6.45652E-05 0.0003978 6.40384E-05 0.000399202 6.27215E-05 0.000401238
-0.000250578 0.000289499 -0.000256654 0.000307215 -0.000253393 0.000323445 0.000160738 0.000999423 0.000162576 0.00100571 0.000161345 0.0010093 0.000158059 0.001014624
-2.9035E-05 3.35458E-05 -2.97563E-05 3.56445E-05 -2.9366E-05 3.75974E-05 1.92404E-05 0.000116941 1.94553E-05 0.00011769 1.93195E-05 0.000118071 1.90183E-05 0.000118549
-1.68262E-05 1.94372E-05 -1.72382E-05 2.065E-05 -1.70057E-05 2.17813E-05 1.11682E-05 6.77564E-05 1.13038E-05 6.8192E-05 1.12404E-05 6.84088E-05 1.10942E-05 6.86696E-05
0.157763176 -0.119920532 0.06100084 -0.082418729 -0.01989591 -0.093852793 -0.309850966 -0.424459552 -0.39120526 -0.4465109 -0.472300393 -0.41839337 -0.592435256 -0.34509392
0.150931747 -0.113234731 0.042629111 -0.071410386 -0.059749695 -0.086645658 -0.398559875 -0.459385866 -0.501448469 -0.4875575 -0.603855212 -0.45221592 -0.755469043 -0.35989919
0.140716908 -0.103753633 0.036263291 -0.06275521 -0.084136296 -0.080837026 -0.526155894 -0.549717955 -0.670477333 -0.5897379 -0.813854973 -0.54053585 -1.025991159 -0.41166713
0.144813659 -0.110103761 0.043318828 -0.070486888 -0.073774936 -0.088091306 -0.556901727 -0.602958607 -0.730183805 -0.6515233 -0.90206472 -0.59281165 -1.156261415 -0.43866393
0.166302427 -0.137301806 0.06952864 -0.10082413 -0.04292432 -0.118760974 -0.54526259 -0.676335014 -0.736051685 -0.730531 -0.949667403 -0.65807879 -1.265388746 -0.46712307
0.21621402 -0.199521068 0.128727465 -0.169712251 0.025066757 -0.188893008 -0.528842764 -0.852442975 -0.704144926 -0.9033766 -0.946508524 -0.82232214 -1.380355023 -0.560754
0.23184908 -0.218877557 0.147038449 -0.191077867 0.04585017 -0.210726822 -0.525296557 -0.90859955 -0.69621525 -0.9586493 -0.932175502 -0.88017687 -1.376523907 -0.61276392
0.389004926 -0.412351928 0.329200837 -0.404107109 0.250574781 -0.429113424 -0.502734383 -1.481309481 -0.633390399 -1.5235981 -0.810339696 -1.46900455 -1.139320068 -1.27851606
0.464961217 -0.505395394 0.416428736 -0.506315925 0.347729569 -0.534172235 -0.497279047 -1.761357497 -0.610102258 -1.800372 -0.760822255 -1.75643867 -1.038567687 -1.60010465
0.47993447 -0.523944172 0.434061116 -0.527017889 0.367682521 -0.555672919 -0.49681984 -1.820657998 -0.605431349 -1.8589063 -0.750019641 -1.81729908 -1.016088554 -1.66833759
0.347773513 -0.387767773 0.329817423 -0.39825065 0.297654108 -0.419767354 -0.310788166 -1.345807503 -0.36161015 -1.366599 -0.427403512 -1.34926228 -0.548056678 -1.28334394
0.253831472 -0.282820407 0.240338203 -0.290246336 0.216472225 -0.305900639 -0.227792148 -0.981117798 -0.265578193 -0.9964574 -0.314565278 -0.98349937 -0.404386024 -0.93440296
0.166022059 -0.184717109 0.156690603 -0.189288806 0.14056322 -0.199479298 -0.150399097 -0.640472093 -0.176025523 -0.650726 -0.209339803 -0.6418419 -0.270423543 -0.60839995
0.081113095 -0.090178814 0.076422862 -0.092335005 0.068412228 -0.09729452 -0.07378258 -0.312488845 -0.086536122 -0.3175534 -0.103137834 -0.31311138 -0.133571717 -0.2964454
Q
MATRIZ VARIANCIA COVARIANCIA
0.002753402 -0.003181039 0.002723319 -0.003093718 0.002739108 -0.003014497 0.000164706 -0.007216598 0.000173603 -0.0071857 0.000167055 -0.00716701 0.000148436 -0.00713707
-0.003181039 0.003675149 -0.003146325 0.00357428 -0.003164602 0.003482747 -0.000190407 0.00833748 -0.000200721 0.00830178 -0.000193192 0.008280196 -0.000171734 0.008245634
0.002723319 -0.003146325 0.002725104 -0.003151601 0.002741343 -0.003070441 0.000121921 -0.007346141 0.000131099 -0.0073145 0.000124465 -0.00729538 0.000105531 -0.00726483
-0.003093718 0.00357428 -0.003151601 0.003742945 -0.003171029 0.003645788 -6.52051E-05 0.008715425 -7.61791E-05 0.00867753 -6.82371E-05 0.008654696 -4.56262E-05 0.008618233
0.002739108 -0.003164602 0.002741343 -0.003171029 0.00276616 -0.003047409 0.000164169 -0.007294785 0.000173305 -0.0072635 0.000166821 -0.00724465 0.000148199 -0.0072145
-0.003014497 0.003482747 -0.003070441 0.003645788 -0.003047409 0.003760502 0.000144293 0.0089703 0.00013275 0.00893041 0.00014109 0.008906453 0.000164726 0.00886835
0.000164706 -0.000190407 0.000121921 -6.52051E-05 0.000164169 0.000144293 0.001790986 0.002799169 0.001785587 0.00277949 0.001789811 0.002768157 0.001800555 0.00275131
-0.007216598 0.00833748 -0.007346141 0.008715425 -0.007294785 0.0089703 0.002799169 0.025446245 0.002763728 0.02532313 0.002789377 0.025249953 0.002860694 0.025135283
0.000173603 -0.000200721 0.000131099 -7.61791E-05 0.000173305 0.00013275 0.001785587 0.002763728 0.001801357 0.00281642 0.001805751 0.002804914 0.001816799 0.00278776
-0.007185703 0.008301776 -0.00731448 0.008677533 -0.007263503 0.008930414 0.002779493 0.025323131 0.002816422 0.02544867 0.002842259 0.025375033 0.002914043 0.025259661
0.000167055 -0.000193192 0.000124465 -6.82371E-05 0.000166821 0.00014109 0.001789811 0.002789377 0.001805751 0.00284226 0.001843089 0.002735497 0.001854271 0.002718386
-0.007167014 0.008280196 -0.007295378 0.008654696 -0.007244651 0.008906453 0.002768157 0.025249953 0.002804914 0.02537503 0.002735497 0.025577937 0.002807548 0.025462047
0.000148436 -0.000171734 0.000105531 -4.56262E-05 0.000148199 0.000164726 0.001800555 0.002860694 0.001816799 0.00291404 0.001854271 0.002807548 0.002128774 0.002364021
-0.007137071 0.008245634 -0.007264832 0.008618233 -0.007214498 0.00886835 0.00275131 0.025135283 0.00278776 0.02525966 0.002718386 0.025462047 0.002364021 0.026037176
0.000139605 -0.000161564 9.65569E-05 -3.48926E-05 0.000139393 0.000175983 0.001806025 0.002895099 0.001822441 0.00294869 0.001860017 0.002842288 0.002134635 0.002398873
-0.007116653 0.008222058 -0.007243969 0.0085933 -0.007193903 0.008842211 0.00273913 0.02505571 0.002775393 0.02517959 0.002706075 0.025381653 0.002352003 0.025956187
0.000128649 -0.000148934 8.54031E-05 -2.15606E-05 0.000128423 0.000189951 0.001812616 0.002937599 0.001829203 0.00299147 0.001866848 0.002885214 0.002141483 0.002442028
-0.007094387 0.008196346 -0.007221219 0.008566119 -0.007171438 0.008813739 0.002726054 0.024969288 0.002762122 0.02509264 0.002692874 0.025294331 0.002339163 0.02586816
-0.003547302 0.004098143 -0.00363433 0.004352535 -0.003586676 0.004588311 0.002328231 0.014242398 0.002355197 0.01433316 0.002339427 0.014380828 0.002301583 0.014443432
-0.003357781 0.003879165 -0.003440065 0.004119813 -0.003394942 0.004342788 0.002202279 0.013478228 0.002227885 0.01356411 0.002213059 0.013609285 0.002177237 0.013668802
-6.52136E-05 7.535E-05 -6.6832E-05 8.00366E-05 -6.59752E-05 8.43719E-05 4.27412E-05 0.000261861 4.32032E-05 0.00026352 4.28661E-05 0.000264414 4.2083E-05 0.000265616
-0.000121718 0.000140618 -0.000124659 0.00014922 -0.000123061 0.000157109 7.8167E-05 0.000485539 7.90821E-05 0.0004886 7.85155E-05 0.000490331 7.69828E-05 0.000492873
-4.12516E-05 4.76682E-05 -4.22731E-05 5.06055E-05 -4.17505E-05 5.32969E-05 2.65663E-05 0.000164853 2.68388E-05 0.00016589 2.65951E-05 0.000166481 2.59955E-05 0.000167368
-0.000116596 0.000134708 -0.000119423 0.000142944 -0.00011791 0.000150483 7.46712E-05 0.000464835 7.55216E-05 0.00046776 7.49409E-05 0.000469435 7.33851E-05 0.000471945
-3.57606E-05 4.13189E-05 -3.66395E-05 4.38645E-05 -3.61772E-05 4.62026E-05 2.31019E-05 0.000142981 2.33528E-05 0.00014388 2.31622E-05 0.000144389 2.26859E-05 0.000145125
-9.06324E-05 0.00010471 -9.283E-05 0.000111117 -9.16505E-05 0.000116988 5.81379E-05 0.000361484 5.88027E-05 0.00036376 5.83574E-05 0.000365056 5.71688E-05 0.000366982
-1.05017E-05 1.21333E-05 -1.07626E-05 1.28924E-05 -1.06215E-05 1.35987E-05 6.95913E-06 4.22969E-05 7.03686E-06 4.2567E-05 6.98771E-06 4.27055E-05 6.8788E-06 4.28784E-05
-6.08593E-06 7.03028E-06 -6.23493E-06 7.46896E-06 -6.15084E-06 7.87814E-06 4.03946E-06 2.4507E-05 4.08849E-06 2.4665E-05 4.06557E-06 2.4743E-05 4.01271E-06 2.48373E-05
0.057061805 -0.043374393 0.022063564 -0.029810261 -0.007196207 -0.03394588 -0.112070863 -0.153523963 -0.141496125 -0.1614998 -0.170827651 -0.15132987 -0.214279566 -0.12481798
0.054590926 -0.040956187 0.015418643 -0.025828623 -0.021611034 -0.03133911 -0.144156237 -0.16615656 -0.1813703 -0.1763461 -0.218410082 -0.16356324 -0.273247713 -0.13017295
0.050896292 -0.037526942 0.013116171 -0.022698108 -0.030431492 -0.02923817 -0.190306798 -0.198829026 -0.242506823 -0.213304 -0.294365483 -0.19550793 -0.371093614 -0.14889704
0.052378058 -0.039823737 0.015668108 -0.0254946 -0.026683863 -0.031861991 -0.201427344 -0.218085786 -0.264102224 -0.2356513 -0.326270313 -0.21441571 -0.418211427 -0.15866159
0.06015039 -0.049661074 0.025148008 -0.036467362 -0.015525418 -0.042954989 -0.197217552 -0.244625504 -0.266224594 -0.2642278 -0.343487861 -0.23802236 -0.457681997 -0.16895505
0.078203054 -0.072165333 0.046559797 -0.061383699 0.009066466 -0.068321241 -0.19127862 -0.308322486 -0.254684149 -0.3267448 -0.342345317 -0.297428 -0.499264472 -0.20282068
0.083858143 -0.079166436 0.053182748 -0.069111489 0.016583676 -0.076218374 -0.189995982 -0.328633914 -0.251816042 -0.3467365 -0.337161166 -0.31835364 -0.497878785 -0.2216323
0.140700281 -0.149144723 0.119069572 -0.146162631 0.090631094 -0.155207236 -0.181835406 -0.535778972 -0.229092746 -0.5510745 -0.293094033 -0.53132837 -0.412083864 -0.46243005
0.168173124 -0.182797875 0.150619275 -0.183130824 0.125771281 -0.193206251 -0.17986225 -0.637070323 -0.220669593 -0.6511816 -0.275183931 -0.63529122 -0.375642454 -0.57874633
0.173588842 -0.189506834 0.15699678 -0.190618575 0.13298812 -0.200982893 -0.179696159 -0.658518887 -0.218980159 -0.672353 -0.271276703 -0.65730399 -0.367511913 -0.60342569
0.125787175 -0.140252811 0.119292587 -0.144044392 0.107659348 -0.151826829 -0.112409842 -0.486768882 -0.130791787 -0.494289 -0.154588773 -0.48801845 -0.198228154 -0.46417626
0.091809016 -0.102294105 0.086928597 -0.10498001 0.078296445 -0.110642058 -0.08239078 -0.354863242 -0.09605772 -0.3604115 -0.113775996 -0.35572464 -0.146263513 -0.33796682
0.060048983 -0.066810848 0.056673863 -0.068464398 0.050840705 -0.072150226 -0.05439827 -0.231654144 -0.063667164 -0.2353629 -0.075716699 -0.23214959 -0.097810248 -0.22005388
0.029338022 -0.032617028 0.027641599 -0.033396906 0.02474421 -0.035190727 -0.026686628 -0.113024965 -0.031299492 -0.1148568 -0.037304212 -0.11325013 -0.048311928 -0.10722217
S

dY B10 dX B11 dY B11 dX B12 dY B12 dX B13 dY B13 dX B14 dY B14 dX B15 dY B15 dX B16 dY B16 dX B17 dY B17 E B3 E B4 E B5 E B7 E B8 E B9 E B10
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -1 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -1 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -1 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -1 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -1 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -1 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -1 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -1 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -1 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -1 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -1 0
-334214 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -1 0
-334214 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -1
248126.8 -586275 -248127 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -1
248126.8 -586275 -248127 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 573930.2 275479.9 -573930 -275480 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 573930.2 275479.9 -573930 -275480 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 453849.6 446436.5 -453850 -446437 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 453849.6 446436.5 -453850 -446437 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 433351.7 -466360 -433352 466359.7 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 433351.7 -466360 -433352 466359.7 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 128693.6 -623477 -128694 623476.5 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 128693.6 -623477 -128694 623476.5 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 622250.9 -134495 -622251 134494.8 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 622250.9 -134495 -622251 134494.8 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 609837.1 -182712 -609837 182712.3 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 609837.1 -182712 -609837 182712.3 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 318141.1 -551427 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 318141.1 -551427 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.851114 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-0.92092 0.389756 0.920918 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 -0.43272 -0.90153 0.432723 0.901527 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 -0.70126 -0.7129 0.701261 0.712905 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0.732556 -0.68071 -0.73256 0.680707 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0.979354 -0.20215 -0.97935 0.202151 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0.211264 -0.97743 -0.21126 0.977429 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0.287004 -0.95793 -0.287 0.957929 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0.866179 0.499735 0 0 0 0 0 0 0
B10-B9 B10-B11 B11-B10 B11-B12 B12-B11 B12-B13 B13-B12 B13-B14 B14-B13 B14-B15 B15-B14 B15-B16 B16-B15 B16-B17 B17-B16 B17-BR18 BR18-B17 BR2-B3 B3-B4 B3-B5 B5-B7 B7-B8
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.000129 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1.4E-05 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 1.4E-05 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 3.16E-05 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 3.16E-05 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0.000134 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0.000134 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 1.01E-05 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 1.01E-05 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 4.65E-05 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 4.65E-05 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 4.99E-05 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 4.99E-05 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 4.69E-05 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 4.69E-05 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4.72E-05 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4.72E-05 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1882.035 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1885.332 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1881.487 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1876.024 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1877.177
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.000386 -0.01968 0.000356 -0.01961 -0.00981 -0.00928 -0.00018 -0.00034 -0.00011 -0.00032 -9.9E-05 -0.00025 -2.9E-05 -1.7E-05 0.157763 0.150932 0.140717 0.144814 0.166302 0.216214 0.231849 0.389005
-0.00045 0.022732 -0.00041 0.022661 0.01133 0.010725 0.000208 0.000389 0.000132 0.000372 0.000114 0.000289 3.35E-05 1.94E-05 -0.11992 -0.11323 -0.10375 -0.1101 -0.1373 -0.19952 -0.21888 -0.41235
0.000267 -0.02003 0.000236 -0.01997 -0.01005 -0.00951 -0.00018 -0.00034 -0.00012 -0.00033 -0.0001 -0.00026 -3E-05 -1.7E-05 0.061001 0.042629 0.036263 0.043319 0.069529 0.128727 0.147038 0.329201
-9.6E-05 0.023759 -6E-05 0.023683 0.012034 0.01139 0.000221 0.000413 0.00014 0.000395 0.000121 0.000307 3.56E-05 2.07E-05 -0.08242 -0.07141 -0.06276 -0.07049 -0.10082 -0.16971 -0.19108 -0.40411
0.000385 -0.01989 0.000355 -0.01983 -0.00992 -0.00939 -0.00018 -0.00034 -0.00012 -0.00033 -0.0001 -0.00025 -2.9E-05 -1.7E-05 -0.0199 -0.05975 -0.08414 -0.07377 -0.04292 0.025067 0.04585 0.250575
0.000487 0.024447 0.000525 0.024368 0.012686 0.012007 0.000233 0.000434 0.000147 0.000416 0.000128 0.000323 3.76E-05 2.18E-05 -0.09385 -0.08665 -0.08084 -0.08809 -0.11876 -0.18889 -0.21073 -0.42911
0.004993 0.007573 0.005011 0.007537 0.006437 0.006089 0.000118 0.000216 7.34E-05 0.000206 6.39E-05 0.000161 1.92E-05 1.12E-05 -0.30985 -0.39856 -0.52616 -0.5569 -0.54526 -0.52884 -0.5253 -0.50273
0.008004 0.069273 0.008122 0.069035 0.039377 0.037264 0.000724 0.001342 0.000456 0.001285 0.000395 0.000999 0.000117 6.78E-05 -0.42446 -0.45939 -0.54972 -0.60296 -0.67634 -0.85244 -0.9086 -1.48131
0.005039 0.007673 0.005057 0.007637 0.006512 0.00616 0.000119 0.000219 7.42E-05 0.000209 6.46E-05 0.000163 1.95E-05 1.13E-05 -0.39121 -0.50145 -0.67048 -0.73018 -0.73605 -0.70414 -0.69622 -0.63339
0.008152 0.069616 0.008271 0.069376 0.039628 0.037502 0.000729 0.001351 0.000459 0.001293 0.000398 0.001006 0.000118 6.82E-05 -0.44651 -0.48756 -0.58974 -0.65152 -0.73053 -0.90338 -0.95865 -1.5236
0.005143 0.007482 0.005161 0.007445 0.006468 0.006119 0.000119 0.000217 7.35E-05 0.000207 6.4E-05 0.000161 1.93E-05 1.12E-05 -0.4723 -0.60386 -0.81385 -0.90206 -0.94967 -0.94651 -0.93218 -0.81034
0.007858 0.070175 0.007977 0.069933 0.03976 0.037627 0.000731 0.001356 0.00046 0.001298 0.000399 0.001009 0.000118 6.84E-05 -0.41839 -0.45222 -0.54054 -0.59281 -0.65808 -0.82232 -0.88018 -1.469
0.005902 0.006503 0.005921 0.006467 0.006363 0.00602 0.000116 0.000213 7.19E-05 0.000203 6.27E-05 0.000158 1.9E-05 1.11E-05 -0.59244 -0.75547 -1.02599 -1.15626 -1.26539 -1.38036 -1.37652 -1.13932
0.006632 0.071763 0.006752 0.07152 0.039933 0.037791 0.000734 0.001363 0.000463 0.001305 0.000401 0.001015 0.000119 6.87E-05 -0.34509 -0.3599 -0.41167 -0.43866 -0.46712 -0.56075 -0.61276 -1.27852
0.006085 0.006205 0.006105 0.00617 0.006307 0.005967 0.000115 0.000211 7.09E-05 0.000201 6.2E-05 0.000156 1.88E-05 1.1E-05 -0.66558 -0.8478 -1.15522 -1.31114 -1.45779 -1.64479 -1.6614 -1.4645
0.006205 0.07247 0.006325 0.072225 0.040071 0.037922 0.000737 0.001368 0.000465 0.00131 0.000403 0.001018 0.000119 6.89E-05 -0.31413 -0.32098 -0.35747 -0.37398 -0.38728 -0.45188 -0.49566 -1.14831
0.006105 0.006325 0.00638 0.005759 0.00624 0.005904 0.000113 0.000208 6.97E-05 0.000198 6.11E-05 0.000154 1.86E-05 1.09E-05 -0.72925 -0.92815 -1.26762 -1.44579 -1.62497 -1.87442 -1.90875 -1.87509
0.00617 0.072225 0.005759 0.073085 0.040216 0.038059 0.00074 0.001373 0.000467 0.001315 0.000404 0.001023 0.000119 6.91E-05 -0.28373 -0.28279 -0.30433 -0.31059 -0.30907 -0.34533 -0.38107 -0.95968
0.006307 0.040071 0.00624 0.040216 0.024169 0.021993 0.000443 -5.7E-05 5.31E-05 -0.00014 7.04E-05 -6.2E-05 0.000108 6.24E-05 -0.51924 -0.62099 -0.80625 -0.90063 -0.99103 -1.13552 -1.17059 -1.43931
0.005967 0.037922 0.005904 0.038059 0.021993 0.021708 0.000405 0.001643 0.000483 0.001657 0.000395 0.001242 2.85E-05 1.68E-05 -0.55433 -0.6672 -0.87445 -0.98607 -1.10439 -1.30417 -1.35529 -1.77506
0.000115 0.000737 0.000113 0.00074 0.000443 0.000405 0.000991 0.000915 0.000391 0.000792 0.000363 0.000663 0.000198 0.000114 0.012606 0.016575 0.024399 0.030491 0.040311 0.059711 0.065327 0.118064
0.000211 0.001368 0.000208 0.001373 -5.7E-05 0.001643 0.000915 0.002546 0.000797 0.002521 0.000667 0.001916 0.000112 6.47E-05 -0.02103 -0.02537 -0.03338 -0.03783 -0.04279 -0.05139 -0.05367 -0.07306
7.09E-05 0.000465 6.97E-05 0.000467 5.31E-05 0.000483 0.000391 0.000797 0.000393 0.000798 0.000365 0.000668 0.000199 0.000114 0.018413 0.023677 0.03391 0.041433 0.053008 0.075559 0.082021 0.142102
0.000201 0.00131 0.000198 0.001315 -0.00014 0.001657 0.000792 0.002521 0.000798 0.002523 0.000667 0.001917 0.000112 6.48E-05 -0.00378 -0.00362 -0.003 -0.00149 0.002231 0.010241 0.012675 0.036546
6.2E-05 0.000403 6.11E-05 0.000404 7.04E-05 0.000395 0.000363 0.000667 0.000365 0.000667 0.000365 0.000669 0.000199 0.000114 0.006625 0.008727 0.012865 0.01609 0.021289 0.031554 0.034521 0.062341
0.000156 0.001018 0.000154 0.001023 -6.2E-05 0.001242 0.000663 0.001916 0.000668 0.001917 0.000669 0.001922 0.000113 6.51E-05 -0.00499 -0.0054 -0.00596 -0.00551 -0.00367 0.00054 0.001861 0.01517
1.88E-05 0.000119 1.86E-05 0.000119 0.000108 2.85E-05 0.000198 0.000112 0.000199 0.000112 0.000199 0.000113 0.000199 0.000115 0.000248 0.000418 0.000775 0.00113 0.001796 0.003164 0.003572 0.007499
1.1E-05 6.89E-05 1.09E-05 6.91E-05 6.24E-05 1.68E-05 0.000114 6.47E-05 0.000114 6.48E-05 0.000114 6.51E-05 0.000115 6.63E-05 -0.00248 -0.00307 -0.00419 -0.00491 -0.00589 -0.00771 -0.00821 -0.01276
-0.66558 -0.31413 -0.72925 -0.28373 -0.51924 -0.55433 0.012606 -0.02103 0.018413 -0.00378 0.006625 -0.00499 0.000248 -0.00248 50995.99 50008.87 48110.82 46788.3 44849.02 41124.31 40067.14 30330.38
-0.8478 -0.32098 -0.92815 -0.28279 -0.62099 -0.6672 0.016575 -0.02537 0.023677 -0.00362 0.008727 -0.0054 0.000418 -0.00307 50008.87 63191.17 60792.8 59121.63 56671.06 51964.29 50628.37 38324.32
-1.15522 -0.35747 -1.26762 -0.30433 -0.80625 -0.87445 0.024399 -0.03338 0.03391 -0.003 0.012865 -0.00596 0.000775 -0.00419 48110.82 60792.8 85179.85 82838.27 79404.52 72809.31 70937.39 53696.55
-1.31114 -0.37398 -1.44579 -0.31059 -0.90063 -0.98607 0.030491 -0.03783 0.041433 -0.00149 0.01609 -0.00551 0.00113 -0.00491 46788.3 59121.63 82838.27 99367.89 95248.87 87337.42 85091.9 64409.97
-1.45779 -0.38728 -1.62497 -0.30907 -0.99103 -1.10439 0.040311 -0.04279 0.053008 0.002231 0.021289 -0.00367 0.001796 -0.00589 44849.02 56671.06 79404.52 95248.87 118488.1 108646 105852.4 80122.94
-1.64479 -0.45188 -1.87442 -0.34533 -1.13552 -1.30417 0.059711 -0.05139 0.075559 0.010241 0.031554 0.00054 0.003164 -0.00771 41124.31 51964.29 72809.31 87337.42 108646 149577.1 145730.9 110305.7
-1.6614 -0.49566 -1.90875 -0.38107 -1.17059 -1.35529 0.065327 -0.05367 0.082021 0.012675 0.034521 0.001861 0.003572 -0.00821 40067.14 50628.37 70937.39 85091.9 105852.4 145730.9 157050.9 118873.5
-1.4645 -1.14831 -1.87509 -0.95968 -1.43931 -1.77506 0.118064 -0.07306 0.142102 0.036546 0.062341 0.01517 0.007499 -0.01276 30330.38 38324.32 53696.55 64409.97 80122.94 110305.7 118873.5 197795.8
-1.31589 -1.49194 -1.72735 -1.30484 -1.53475 -1.93901 0.141931 -0.08097 0.169038 0.047809 0.074917 0.021601 0.00932 -0.01474 26005.77 32859.41 46038.9 55223.88 68694.83 94570.89 101916.3 169578.5
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-0.63529 -0.6573 -0.48802 -0.35572 -0.23215 -0.11325
-0.37564 -0.36751 -0.19823 -0.14626 -0.09781 -0.04831
-0.57875 -0.60343 -0.46418 -0.33797 -0.22005 -0.10722
-0.47595 -0.46377 -0.24214 -0.17896 -0.12004 -0.05939
-0.53962 -0.56609 -0.44771 -0.32569 -0.21169 -0.10305
-0.62477 -0.6066 -0.30738 -0.22752 -0.15305 -0.07584
-0.47195 -0.50136 -0.41872 -0.30409 -0.19698 -0.09572
-0.55511 -0.55717 -0.30646 -0.20795 -0.12549 -0.05468
-0.70132 -0.70976 -0.49227 -0.37804 -0.26173 -0.13552
0.051336 0.053492 0.077538 0.084122 0.080552 0.050031
-0.02929 -0.02993 -0.04859 -0.042 -0.02634 -0.01634
0.06114 0.063474 0.091061 0.096237 0.088841 0.054177
0.017292 0.018275 0.021375 0.019779 0.015647 0.00458
0.027097 0.028202 0.040014 0.04187 0.043602 0.031643
0.007813 0.008387 0.008372 0.0066 0.004948 -0.00074
0.003371 0.003552 0.0053 0.005462 0.005615 0.005808
-0.00533 -0.00549 -0.00791 -0.00857 -0.00917 -0.0098
9406.1 9036.487 4150.906 3089.372 2099.207 1045.746
11885.01 11417.95 5244.663 3903.423 2652.358 1321.307
16651.94 15997.47 7347.899 5468.801 3716.04 1851.199
19974.08 19188.97 8813.502 6559.616 4457.263 2220.454
24846.42 23869.68 10962.76 8159.265 5544.259 2761.967
34205.61 32860.73 15091.07 11231.9 7632.188 3802.12
36862.38 35412.99 16262.94 12104.11 8224.874 4097.382
61335.34 58923.33 27057.45 20138.3 13684.33 6817.157
72206.47 69366.86 31852.37 23707.1 16109.44 8025.29
69366.86 71839.84 32987.74 24552.16 16683.69 8311.373
31852.37 32987.74 48023.3 35743.05 24288.25 12099.85
23707.1 24552.16 35743.05 38174.24 25940.27 12922.85
16109.44 16683.69 24288.25 25940.27 27481.28 13690.54







CD 399.9983 CD 98.9366
1.300 CI 200.0010 CI 301.0626
H 399.9997 V 98.9370
CD 91.0418 CD 102.4906
1.300 CI 291.0430 CI 297.5096
H 91.0424 V 102.4905
CD 0.0008 CD 97.5813
1.300 CI 199.9992 CI 302.4179
H 0.0000 V 97.5817
CD 288.1847 CD 98.6970
1.300 CI 88.1840 CI 301.3056
H 288.1844 V 98.6957
CD 0.0000 CD 101.3314
1.300 CI 200.0020 CI 298.6702
H 0.0010 V 101.3306
CD 206.3762 CD 100.1198
1.300 CI 6.3742 CI 299.8802
H 206.3752 V 100.1198
CD 399.9999 CD 99.9498
1.300 CI 199.9972 CI 300.0498
H 399.9986 V 99.9500
CD 277.9653 CD 96.7406
1.300 CI 77.9660 CI 303.2632
H 277.9657 V 96.7387
CD 0.0011 CD 103.4954
1.300 CI 199.9991 CI 296.5040
H 0.0001 V 103.4957
CD 216.6089 CD 99.6664
1.300 CI 16.6109 CI 300.3342
H 216.6099 V 99.6661
CD 399.9996 CD 100.5567
1.300 CI 199.9980 CI 299.4434
H 399.9988 V 100.5567
CD 135.5586 CD 103.0532
1.300 CI 335.5573 CI 296.9473
H 135.5580 V 103.0530
CD 0.0007 CD 97.1567
1.300 CI 200.0006 CI 302.8437
H 0.0006 V 97.1565
CD 209.7013 CD 99.3436
1.300 CI 9.7013 CI 300.6554
H 209.7013 V 99.3441
CD 0.0016 CD 100.7827






























H 0.0015 V 100.7827
CD 239.1090 CD 98.8797
1.300 CI 39.1082 CI 301.1190
H 239.1086 V 98.8804
CD 0.0012 CD 101.2330
1.300 CI 200.0000 CI 298.7664
H 0.0006 V 101.2333
CD 205.0494 CD 99.0511
1.300 CI 5.0494 CI 300.9471
H 205.0494 V 99.0520
CD 399.9999 CD 101.1228
1.300 CI 200.0023 CI 298.8759
H 0.0011 V 101.1235
CD 179.6176 CD 98.8500
1.300 CI 379.6177 CI 301.1475
































BR1 371692.38 4619218.12 774.1869 BR11





























































132.896 -2.7787 -2.604 -2.729
306.632 -0.5770 -0.402 -0.398
89.958 4.6185 4.772





















































371801.475 4620040.122 763.952 B9-90.463 -94.947 -1.449
90.463 94.947 1.449
371711.012 4619945.174 762.503 B8-54.920 -78.774 4.396
54.920 78.774 -4.396
371656.092 4619866.401 766.899 B7-114.806 5.777 -0.786
114.806 -5.777 0.786
371541.286 4619872.178 766.114 B6-87.971 -18.808 -4.772
87.971 18.808 4.772
371453.315 4619853.370 761.341 B5-41.410 -303.822 0.398
41.410 303.822 -0.398
371411.904 4619549.548 761.740 B4-4.695 -132.815 -2.729
4.695 132.815 2.729
332.086 -74.588 13.095 371407.209 4619416.734 759.011 B3
74.588 -13.095
Z (m) Estación
-46.915 -124.023 2.081 371739.295 4619342.146 772.106 BR2






B3 371407.209 4619416.734 759.011
B4 371411.904 4619549.548 761.740
B5 371453.315 4619853.370 761.341
B6 371541.286 4619872.178 766.114
B7 371656.092 4619866.401 766.899
B8 371711.012 4619945.174 762.503
B9 371801.475 4620040.122 763.952
B10 371957.928 4620071.069 766.923
BR11 372089.352 4620086.381 769.013
BR12
116.621 54.357 2.568
372089.352 4620086.381 769.013 B11-131.424 -15.311 -2.090
131.424 15.311 2.090












20 cc 30 x 10 cc 636620 cc 1.1111 g 0.1481 g 0.002
BR1 1.300 132.646 0.0035 0.0227
B3 1.300 0.0035 0.0227
BR2 1.300 0.0033 0.0227
B4 1.300 0.0033 0.0227
B3 1.300 0.0034 0.0227
B5 1.300 0.0034 0.0227
B4 1.300 0.0034 0.0227
B7 1.300 0.0034 0.0227
B5 1.300 0.0034 0.0227
B6 1.300 0.0034 0.0227
B6 1.300 0.0035 0.0227
B8 1.300 0.0035 0.0227
B7 1.300 0.0033 0.0227
B9 1.300 0.0033 0.0227
B8 1.300 0.0034 0.0227
B10 1.300 0.0034 0.0227
B9 1.300 0.0033 0.0227
B11 1.300 0.0033 0.0227
B10 1.300 0.0036 0.0227
BR12 1.300 128.667 0.0036 0.0227
10














Precisión distáncias              
(± X mm ± Y ppm)
























Nº de tramos Tolerancia angular en itinerario:
159.485
B10 1.419
Tolerancia longitudinal en itinerario:
132.313
0.002 10 '' 2 cc 2 cc 7 cc
Pesos ang
125.8321 126.0518 178.2641 0.0008 0.0163 0.0003 3.1468E-05
49.0397 49.6007 70.1460 0.0163 0.0003 0.00020323
48.6610 49.2264 69.6166 0.0163 0.0003 0.00020634
124.6241 124.8459 176.5588 0.0163 0.0003 3.2079E-05
125.1257 125.3467 177.2670 0.0163 0.0003 3.1823E-05
54.2310 54.7389 77.4125 0.0163 0.0003 0.00016687
54.1296 54.6384 77.2703 0.0163 0.0003 0.00016748
184.5039 184.6538 261.1399 0.0163 0.0003 1.4664E-05
184.9321 185.0816 261.7450 0.0163 0.0003 1.4596E-05
144.7246 144.9156 204.9416 0.0163 0.0003 2.3809E-05
145.2014 145.3919 205.6151 0.0163 0.0003 2.3653E-05
173.8137 173.9728 246.0347 0.0163 0.0003 1.652E-05
171.9933 172.1541 243.4626 0.0163 0.0003 1.6871E-05
125.9411 126.1607 178.4181 0.0163 0.0003 3.1414E-05
126.6867 126.9049 179.4707 0.0163 0.0003 3.1047E-05
104.1735 104.4388 147.6988 0.0163 0.0003 4.584E-05
103.7462 104.0126 147.0960 0.0163 0.0003 4.6217E-05
125.0516 125.2727 177.1623 0.0163 0.0003 3.1861E-05
126.4736 126.6922 179.1698 0.0163 0.0003 3.1151E-05
130.0573 130.2698 184.2294 0.0001 0.0163 0.0003 2.9463E-05
0.0750 g 0.0223 g
0.0691 mm
0.1020 mm
Precisión distáncias              
(± X mm ± Y ppm) Enrase (x)
Errores planimetricos
ev ep el






















0.01623597 0.02294601 1899.26536 B3
0.01621458 BR2
0.01621458 0.02293859 1900.49355 B4
0.01622549 B3
0.01622549 0.02294268 1899.81687 B5
0.01622036 B4
0.01622036 0.02295009 1898.58955 B6
0.01622672 B5
0.01622672 0.02293429 1901.20701 B7
0.01623597 B5
0.01623597 0.02294083 1900.12233 B8
0.01620725 B7
0.01620725 0.02293168 1901.63946 B9
0.01622304 B8
0.01622304 0.02293501 1901.08776 B10
0.01621196 B9
0.01621196 0.0229494 1898.70403 BR11
0.01624338 B10




















Estacion Visado C Z Dg' Dr Az
BR2 BR1 -0.10411813 98.8329 132.667801 132.649307 2.43212628
B3
-0.04052647 102.4500 340.610582 340.349975 -13.1045199
B3 BR2 -0.02428052 97.5574 340.610962 340.365244 13.0655298
B4
-0.06224712 98.6335 132.929727 132.901829 2.85325996
B4 B3 -0.08379475 101.2468 132.921458 132.892425 -2.60299123
B5
-0.03633278 100.0835 306.632721 306.632178 -0.40202541
B5 B4 -0.03197331 99.9180 306.62916 306.629065 0.39482595
B7
-0.10869806 96.6300 90.0840177 89.9658377 4.76684011
B6 B5 -0.12699664 103.3687 90.0863014 89.950524 -4.76418284
B7 0.371053347 100.0372 114.949438 114.947857 -0.06710573
B7 B6 -0.12016672 100.4365 114.956307 114.951913 -0.78814649
B8
-0.14353536 102.9094 96.124843 96.0143331 -4.39096041
B8 B7 -0.06549795 97.0910 96.1334715 96.0375936 4.39143099
B9
-0.04805377 99.2960 131.150057 131.143097 1.45019587
B9 B8 -0.08008476 100.7026 131.152075 131.142163 -1.44742468
B10
-0.06584334 98.8145 159.511987 159.487318 2.97025986
B10 B9 -0.04748366 101.1858 159.512739 159.482808 -2.97098817
B11
-0.05724322 98.9948 132.330826 132.316154 2.08948524
BR11 B10 -0.11832674 101.0051 132.327888 132.307283 -2.08908376
BR12
-0.12167648 98.7296 128.692674 128.671723 2.56807187
X
371692.380
Delip media Acimutes ∆X ∆Y 371739.295
BR2-B3 340.3594629 314.0653 -332.086131 74.5879717 371407.209
B3-B4 132.8975389 2.2497 4.69535287 132.814568 371411.904
B4-B5 306.6306812 8.6239 41.4103983 303.821582 371453.315
B5-B6 89.95914101 86.5910 87.971021 18.80815 371541.286
B6-B7 114.9515123 103.2008 114.806252 -5.77707695 371656.092
B7-B8 96.02887945 38.75993552 54.9204517 78.773661 371711.012
B8-B9 131.1430639 48.4606 90.4628961 94.9471835 371801.475
B9-B10 159.4847028 87.5676 156.453217 30.9477211 371957.928
B10-BR11 132.3128636 92.6164 131.423955 15.3113656 300000.000
DATOS PREVIOS
Reduccion angulo pendiente al terreno Reduccion horizonte
372564.029
X Y A B C D
BR2 371739.295 4619342.146 1419342.146 -128260.705 0.01230 0.01645
B3 371407.209 4619416.734 1419416.734 -128592.791 0.01230 0.01654
Medio 371573.252 4619379.440 1419379.440 -128426.748 0.01230 0.01649
B3 371407.209 4619416.734 1419416.734 -128592.791 0.01230 0.01654
B4 371411.904 4619549.548 1419549.548 -128588.096 0.01230 0.01653
Medio 371409.557 4619483.141 1419483.141 -128590.443 0.01230 0.01654
B4 371411.904 4619549.548 1419549.548 -128588.096 0.01230 0.01653
B5 371453.315 4619853.370 1419853.370 -128546.685 0.01230 0.01652
Medio 371432.609 4619701.459 1419701.459 -128567.391 0.01230 0.01653
B5 371453.315 4619853.370 1419853.370 -128546.685 0.01230 0.01652
B6 371541.286 4619872.178 1419872.178 -128458.714 0.01230 0.01650
Medio 371497.300 4619862.774 1419862.774 -128502.700 0.01230 0.01651
B6 371541.286 4619872.178 1419872.178 -128458.714 0.01230 0.01650
B7 371656.092 4619866.401 1419866.401 -128343.908 0.01230 0.01647
Medio 371598.689 4619869.289 1419869.289 -128401.311 0.01230492 0.0164869
B7 371656.092 4619866.401 1419866.401 -128343.908 0.01230 0.01647
B8 371711.012 4619945.174 1419945.174 -128288.988 0.01230 0.01646
Medio 371683.552 4619905.788 1419905.788 -128316.448 0.01230 0.01647
B8 371711.012 4619945.174 1419945.174 -128288.988 0.01230 0.01646
B9 371801.475 4620040.122 1420040.122 -128198.525 0.01230 0.01643
Medio 371756.244 4619992.648 1419992.648 -128243.756 0.01230 0.01645
B9 371801.475 4620040.122 1420040.122 -128198.525 0.01230 0.01643
B10 371957.928 4620071.069 1420071.069 -128042.072 0.01230 0.01639
Medio 371879.702 4620055.595 1420055.595 -128120.298 0.01230 0.01641
B10 371957.928 4620071.069 1420071.069 -128042.072 0.01230 0.01639
BR11 300000.000 4000000.000 800000.000 -200000.000 0.01232 0.04000
Medio 335978.964 4310035.535 1110035.535 -164021.036 0.01231 0.02690
Ch Dr' Rz Cm Delipsoide D4 Corr
-0.0222928 132.645508 6386234.41 -0.01599873 132.645508 132.6455079 0.0000
-0.25205802 340.358524 6386203.04 -0.04105177 340.358524 340.3585241 0.0000
-0.25056025 340.360402 6386203.28 -0.04105199 340.360402 340.3604016 0.0000
-0.03062061 132.899106 6386230.99 -0.01602933 132.899106 132.8991062 0.0000
-0.02548628 132.895972 6386233.11 -0.01602895 132.895972 132.8959715 0.0000
-0.00026355 306.632457 6386243.57 -0.03698372 306.632457 306.632457 0.0000
-0.0002542 306.628905 6386243.57 -0.03698329 306.628905 306.6289054 0.0000
-0.12609042 89.9579273 6386166.87 -0.01085018 89.9579273 89.95792732 0.0000
-0.12594672 89.9603547 6386166.93 -0.01085048 89.9603547 89.9603547 0.0000
-1.9588E-05 114.949419 6386243.61 -0.01386434 114.949419 114.9494189 0.0000
-0.00270178 114.953606 6386242.33 -0.01386485 114.953606 114.9536057 0.0000
-0.10027158 96.0245715 6386186.4 -0.01158187 96.0245715 96.02457146 0.0000
-0.10028408 96.0331874 6386186.42 -0.01158291 96.0331874 96.03318743 0.0000
-0.00801771 131.14204 6386240.27 -0.01581738 131.14204 131.1420396 0.0000
-0.00798698 131.144088 6386240.28 -0.01581763 131.144088 131.1440883 0.0000
-0.02765369 159.484333 6386234.11 -0.01923584 159.484333 159.4843335 0.0000
-0.02766712 159.485072 6386234.11 -0.01923593 159.485072 159.4850721 0.0000
-0.016496 132.31433 6386236.79 -0.01595878 132.31433 132.3143295 0.0000
-0.01649002 132.311398 6386236.79 -0.01595843 132.311398 132.3113977 0.0000
-0.02562218 128.667052 6386232.7 -0.01551889 128.667052 128.6670517 0.0000
Y X Y
4619218.123 BR1 BR1 371692.380 4619218.123
4619342.146 BR2 BR2 371739.295 4619342.146
4619416.734 B3 B3 371407.209 4619416.734
4619549.548 B4 B4 371411.904 4619549.548
4619853.370 B5 B5 371453.315 4619853.370
4619872.178 B6 B6 371541.286 4619872.178
4619866.401 B7 B7 371656.092 4619866.401
4619945.174 B8 B8 371711.012 4619945.174
4620040.122 B9 B9 371801.475 4620040.122
4620071.069 B10 B10 371957.928 4620071.069
4000000.000 BR11 BR11 300000.000 4000000.000
Cuerda al ArcoReduccion horizonte Reduccion al nivel del mar
4619344.684 BR12 BR12 372564.029 4619344.684


















































Puntos X Y BR2-BR1 132.646
B3 371407.209 4619416.734 BR2-B3 340.358
B4 371411.904 4619549.548 B3-B4 132.899
B5 371453.315 4619853.370 B4-B5 306.632
B6 371541.286 4619872.178 B5-B6 89.958
B7 371656.092 4619866.401 B6-B7 114.949
B8 371711.012 4619945.174 B7-B8 96.024
B9 371801.475 4620040.122 B8-B9 131.142








dX B3 dY B3 dX B4 dY B4
BR2-B3 139511.8976 621145.2767 0 0
B3-BR2 139511.8976 621145.2767 0 0
B3-B4 636222.5445 -22492.18132 -636222.5445 22492.18132
B4-B3 636222.5445 -22492.18132 -636222.5445 22492.18132
B4-B5 0 0 630787.8085 -85975.37484
B5-B4 0 0 630787.8085 -85975.37484
B5-B6 0 0 0 0
B6-B5 0 0 0 0
B6-B7 0 0 0 0
B7-B6 0 0 0 0
B7-B8 0 0 0 0
B8-B7 0 0 0 0
B8-B9 0 0 0 0
B9-B8 0 0 0 0
B9-B10 0 0 0 0
B10-B9 0 0 0 0
B10-BR11 0 0 0 0
BR11-B10 0 0 0 0
BR2-B3 -0.97569237 -0.219144698 0 0
B3-B4 0.035330623 -0.999375679 -0.035330623 0.999375679
B4-B5 0 0 0.135049755 -0.990838818
B5-B6 0 0 0 0
B6-B7 0 0 0 0
B7-B8 0 0 0 0
Coordenadas aproximadas UTM (m)







Cáculo: compensación de la poligonal por mínimos cuadrados
B8-B9 0 0 0 0
B9-B10 0 0 0 0
B10-BR11 0 0 0 0
BR2-B3 B3-BR2 B3-B4 B4-B3
BR2-B3 0.000203233 0 0 0
B3-BR2 0 0.000206336 0 0
B3-B4 0 0 3.2079E-05 0
B4-B3 0 0 0 3.18232E-05
B4-B5 0 0 0 0
B5-B4 0 0 0 0
B5-B6 0 0 0 0
B6-B5 0 0 0 0
B6-B7 0 0 0 0
B7-B6 0 0 0 0
B7-B8 0 0 0 0
B8-B7 0 0 0 0
B8-B9 0 0 0 0
B9-B8 0 0 0 0
B9-B10 0 0 0 0
B10-B9 0 0 0 0
B10-BR11 0 0 0 0
BR11-B10 0 0 0 0
BR2-B3 0 0 0 0
B3-B4 0 0 0 0
B4-B5 0 0 0 0
B5-B6 0 0 0 0
B6-B7 0 0 0 0
B7-B8 0 0 0 0
B8-B9 0 0 0 0
B9-B10 0 0 0 0



















0.000469994 -0.000105556 0.000470435 -9.11064E-05 0.000470664
-0.000105556 2.37194E-05 -0.000105666 2.04727E-05 -0.000105729
0.000470435 -0.000105666 0.000471625 -7.27003E-05 0.000471927
-9.11064E-05 2.04727E-05 -7.27003E-05 0.000540745 -7.32529E-05
0.000470664 -0.000105729 0.000471927 -7.32529E-05 0.000482677
-8.85823E-05 1.99042E-05 -7.02946E-05 0.000536494 4.53445E-06
0.000222031 -4.98535E-05 0.000241905 0.000513417 0.000327261
-0.000141576 3.18229E-05 -0.000119386 0.000661882 -2.87577E-05
9.65767E-05 -2.16675E-05 0.000116815 0.000553633 0.000202284
-0.000135029 3.0359E-05 -0.000112915 0.000659798 -2.24022E-05
0.000215182 -4.83261E-05 0.000234797 0.000505174 0.000318806
3.55168E-05 -7.96542E-06 5.66683E-05 0.000590189 0.000144954
0.000212616 -4.77696E-05 0.000212047 -6.70315E-05 0.000212038
3.31318E-05 -7.4465E-06 3.3064E-05 -1.04499E-05 3.31035E-05
0.000104136 -2.33967E-05 0.000103851 -3.29686E-05 0.000103824
1.18295E-05 -2.6585E-06 1.18028E-05 -3.7494E-06 1.18105E-05
0.00968864 0.005615443 -0.004658574 0.004157757 -0.018357478
0.06808262 -0.008332489 0.011292472 -0.015574889 -0.090144836
0.07500503 -0.010046083 0.019490896 -0.017670996 -0.089068787
0.131148839 -0.024469147 0.090303121 -0.03366827 0.011078683
0.151574285 -0.030173509 0.119839918 -0.038220514 0.058825618
0.142534371 -0.029727931 0.123849685 -0.032832221 0.088703708
0.11278063 -0.023890377 0.100995188 -0.026097758 0.079087128
0.075863596 -0.016170895 0.068724886 -0.018467194 0.055472641
MATRIZ DE VARIANCIA COVARIANCIA
4.34508E-06 -9.7586E-07 4.34916E-06 -8.42277E-07 4.35128E-06
-9.7586E-07 2.19285E-07 -9.76884E-07 1.8927E-07 -9.77462E-07
4.34916E-06 -9.76884E-07 4.36017E-06 -6.72113E-07 4.36296E-06
-8.42277E-07 1.8927E-07 -6.72113E-07 4.99917E-06 -6.77221E-07
4.35128E-06 -9.77462E-07 4.36296E-06 -6.77221E-07 4.46234E-06
-8.18942E-07 1.84014E-07 -6.49872E-07 4.95987E-06 4.19209E-08
2.05268E-06 -4.60895E-07 2.2364E-06 4.74653E-06 3.02552E-06
-1.30886E-06 2.94202E-07 -1.10372E-06 6.11908E-06 -2.65864E-07
8.9285E-07 -2.00316E-07 1.07995E-06 5.11832E-06 1.87011E-06
-1.24834E-06 2.80668E-07 -1.0439E-06 6.09982E-06 -2.07108E-07
1.98935E-06 -4.46773E-07 2.1707E-06 4.67032E-06 2.94735E-06
3.28352E-07 -7.36402E-08 5.23897E-07 5.45628E-06 1.3401E-06
Q
S 
1.96563E-06 -4.41629E-07 1.96037E-06 -6.19705E-07 1.96029E-06
3.06303E-07 -6.88427E-08 3.05676E-07 -9.66094E-08 3.06041E-07
9.62734E-07 -2.16302E-07 9.60102E-07 -3.04794E-07 9.59852E-07
1.09363E-07 -2.45777E-08 1.09116E-07 -3.46631E-08 1.09188E-07
8.95713E-05 5.19146E-05 -4.30684E-05 3.84384E-05 -0.000169714
0.000629422 -7.70337E-05 0.000104399 -0.000143989 -0.000833387
0.00069342 -9.28758E-05 0.000180193 -0.000163368 -0.000823439
0.001212468 -0.000226217 0.00083485 -0.000311262 0.000102422
0.001401301 -0.000278953 0.001107917 -0.000353348 0.000543842
0.001317727 -0.000274834 0.001144988 -0.000303533 0.000820064
0.001042654 -0.000220866 0.000933698 -0.000241273 0.000731159
0.000701357 -0.0001495 0.00063536 -0.000170729 0.000512843
S 
D Calc. D Obs.-D Cal.
132.600 0.046 BR2-BR1 23.0226 BR1-BR2
340.359 -0.001 BR2-B3 314.0653 B3-BR2
132.898 0.002 B3-B4 2.2497 B4-B3
306.631 0.002 B4-B5 8.6239 B5-B4
89.959 -0.001 B5-B6 86.5910 B6-B5
114.952 -0.002 B6-B7 103.2008 B7-B6
96.029 -0.004 B7-B8 38.7599 B8-B7
131.143 -0.001 B8-B9 48.4606 B9-B8
159.485 0.000 B9-B10 87.5676 B10-B9
132.297 0.017 B10-BR11 92.7571 BR11-B10
128.630 0.037 BR11-BR12 72.2538 BR12-BR11
dX B5 dY B5 dX B6 dY B6 dX B7 dY B7
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
-630787.8085 85975.37484 0 0 0 0
-630787.8085 85975.37484 0 0 0 0
133100.9205 -622550.5356 -133100.9205 622550.5356 0 0
133100.9205 -622550.5356 -133100.9205 622550.5356 0 0
0 0 -31994.38315 -635815.5266 31994.38315 635815.5266
0 0 -31994.38315 -635815.5266 31994.38315 635815.5266
0 0 0 0 522227.1505 -364093.158
0 0 0 0 522227.1505 -364093.158
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
-0.135049755 0.990838818 0 0 0 0
0.977899745 -0.209074362 -0.977899745 0.977899745 0 0
0 0 0.998736337 0.050256642 -0.998736337 -0.050256642
0 0 0 0 0.571915991 -0.820312196
Acimutes Acimutes
Cáculo: compensación de la poligonal por mínimos cuadrados
Calculados
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
B4-B5 B5-B4 B5-B6 B6-B5 B6-B7 B7-B6
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0.00016687 0 0 0 0 0
0 0.000167485 0 0 0 0
0 0 1.4664E-05 0 0 0
0 0 0 1.45963E-05 0 0
0 0 0 0 2.38089E-05 0
0 0 0 0 0 2.36532E-05
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0


























-8.85823E-05 0.000222031 -0.000141576 9.65767E-05 -0.000135029 0.000215182
1.99042E-05 -4.98535E-05 3.18229E-05 -2.16675E-05 3.0359E-05 -4.83261E-05
-7.02946E-05 0.000241905 -0.000119386 0.000116815 -0.000112915 0.000234797
0.000536494 0.000513417 0.000661882 0.000553633 0.000659798 0.000505174
4.53445E-06 0.000327261 -2.87577E-05 0.000202284 -2.24022E-05 0.000318806
0.00108514 0.001140576 0.001327966 0.001182342 0.001325796 0.001121202
0.001140576 0.002070572 0.001513734 0.001846977 0.001525528 0.002028329
0.001327966 0.001513734 0.001658091 0.001534551 0.001657293 0.001486796
0.001182342 0.001846977 0.001534551 0.002043517 0.001525394 0.002326758
0.001325796 0.001525528 0.001657293 0.001525394 0.001657904 0.001471751
0.001121202 0.002028329 0.001486796 0.002326758 0.001471751 0.003922742
0.001238003 0.001786601 0.001589116 0.001932969 0.001581704 0.003760503
-6.8445E-05 0.000382147 -3.23408E-05 0.00056855 -4.21016E-05 0.000399487
-1.06674E-05 5.9506E-05 -5.14369E-06 8.85589E-05 -6.79977E-06 6.26501E-05
-3.38097E-05 0.000186778 -1.61993E-05 0.000278048 -2.09705E-05 0.000194792
-3.84747E-06 2.11965E-05 -1.8769E-06 3.15655E-05 -2.45601E-06 2.22185E-05
0.002312669 0.011821985 0.020442818 0.021515467 0.028547312 -0.001521957
-0.028724549 0.070201496 0.092096408 0.128321974 0.152857243 -0.028669524
-0.03163017 0.094430548 0.108453262 0.15809251 0.179471687 -0.02110511
-0.040875839 0.317798396 0.179075984 0.42479242 0.368348876 0.012331554
-0.040268911 0.346506778 0.141093842 0.471291979 0.33724743 -0.071096508
-0.027449069 0.318466089 0.092505514 0.439870681 0.206041368 -0.036519439
-0.020890461 0.247219813 0.059717728 0.344200798 0.130283872 0.031083716
-0.015653036 0.162472984 0.034152661 0.227791571 0.076359414 0.031907768
-8.18942E-07 2.05268E-06 -1.30886E-06 8.9285E-07 -1.24834E-06 1.98935E-06
1.84014E-07 -4.60895E-07 2.94202E-07 -2.00316E-07 2.80668E-07 -4.46773E-07
-6.49872E-07 2.2364E-06 -1.10372E-06 1.07995E-06 -1.0439E-06 2.1707E-06
4.95987E-06 4.74653E-06 6.11908E-06 5.11832E-06 6.09982E-06 4.67032E-06
4.19209E-08 3.02552E-06 -2.65864E-07 1.87011E-06 -2.07108E-07 2.94735E-06
1.00321E-05 1.05446E-05 1.2277E-05 1.09307E-05 1.2257E-05 1.03655E-05
1.05446E-05 1.91424E-05 1.39944E-05 1.70753E-05 1.41035E-05 1.87519E-05
1.2277E-05 1.39944E-05 1.5329E-05 1.41869E-05 1.53216E-05 1.37454E-05
1.09307E-05 1.70753E-05 1.41869E-05 1.88923E-05 1.41022E-05 2.15108E-05
1.2257E-05 1.41035E-05 1.53216E-05 1.41022E-05 1.53273E-05 1.36063E-05
1.03655E-05 1.87519E-05 1.37454E-05 2.15108E-05 1.36063E-05 3.62657E-05
1.14453E-05 1.65171E-05 1.46913E-05 1.78703E-05 1.46228E-05 3.47658E-05
-6.32773E-07 3.53294E-06 -2.9899E-07 5.25623E-06 -3.89229E-07 3.69325E-06
-9.86203E-08 5.50132E-07 -4.75533E-08 8.18725E-07 -6.28637E-08 5.79199E-07
-3.1257E-07 1.72675E-06 -1.49762E-07 2.57055E-06 -1.93872E-07 1.80085E-06
-3.55697E-08 1.95961E-07 -1.73519E-08 2.91823E-07 -2.27058E-08 2.0541E-07
2.13806E-05 0.000109294 0.000188993 0.00019891 0.000263919 -1.40705E-05
-0.000265558 0.000649011 0.000851429 0.001186334 0.001413162 -0.000265049
-0.00029242 0.000873008 0.001002648 0.001461562 0.001659212 -0.000195116
-0.000377896 0.002938039 0.001655553 0.003927196 0.003405377 0.000114005
-0.000372285 0.003203447 0.001304409 0.004357084 0.003117845 -0.000657286
-0.000253766 0.002944212 0.000855211 0.004066595 0.001904848 -0.000337621
-0.000193132 0.002285542 0.000552089 0.003182129 0.001204471 0.000287368
-0.000144712 0.001502059 0.000315741 0.002105928 0.000705941 0.000294987
223.0226 BR2-BR1 23.0226 BR1-BR2
114.0653 BR2-B3 314.0653 B3-BR2 114.0653
202.2497 B3-B4 2.2497 B4-B3 202.2497
208.6239 B4-B5 8.6239 B5-B4 208.6239
286.5910 B5-B6 86.5910 B6-B5 286.5910
303.2008 B6-B7 103.2008 B7-B6 303.2008
238.7599 B7-B8 38.7599 B8-B7 238.7599
248.4606 B8-B9 48.4606 B9-B8 248.4606
287.5676 B9-B10 87.5676 B10-B9 287.5676
292.7571 B10-BR11 92.6164 BR11-B10 292.6362
BR11-BR12 72.2330 BR12-BR11
dX B8 dY B8 dX B9 dY B9 dX B10 dY B10
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
-522227.1505 364093.158 0 0 0 0
-522227.1505 364093.158 0 0 0 0
460910.9635 -439142.469 -460910.9635 439142.469 0 0
460910.9635 -439142.469 -460910.9635 439142.469 0 0
0 0 123534.9713 -624519.1232 -123534.9713 624519.1232
0 0 123534.9713 -624519.1232 -123534.9713 624519.1232
0 0 0 0 72272.96427 -632504.2633
0 0 0 0 72272.96427 -632504.2633
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
-0.571915991 0.820312196 0 0 0 0
Observados
Acimutes Acimutes Acimutes
0.689803131 -0.72399699 -0.689803131 0.72399699 0 0
0 0 0.980991994 -0.19404821 -0.980991994 0.19404821
0 0 0 0 1.021860758 -0.113526066
B7-B8 B8-B7 B8-B9 B9-B8 B9-B10 B10-B9
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
1.65199E-05 0 0 0 0 0
0 1.68708E-05 0 0 0 0
0 0 3.14139E-05 0 0 0
0 0 0 3.10465E-05 0 0
0 0 0 0 4.58402E-05 0
0 0 0 0 0 4.62166E-05
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0












-0.136274881 B3 371407.212 4619416.733
-0.111977451 B4 371411.907 4619549.549
0.060137293 B5 371453.318 4619853.373
-0.413204505 B6 371541.295 4619872.182
0.279854164 B7 371656.105 4619866.405
-0.348241794 B8 371711.018 4619945.166
0.516664648 B9 371801.489 4620040.123
COORDENADAS COMPENSADAS UTM (m)




-0.001598572 б^2 = (RT * P * R) / n-h
-0.001584586




3.55168E-05 0.000212616 3.31318E-05 0.000104136 1.18295E-05 0.00968864
-7.96542E-06 -4.77696E-05 -7.4465E-06 -2.33967E-05 -2.6585E-06 0.005615443
5.66683E-05 0.000212047 3.3064E-05 0.000103851 1.18028E-05 -0.004658574
0.000590189 -6.70315E-05 -1.04499E-05 -3.29686E-05 -3.7494E-06 0.004157757
0.000144954 0.000212038 3.31035E-05 0.000103824 1.18105E-05 -0.018357478
0.001238003 -6.8445E-05 -1.06674E-05 -3.38097E-05 -3.84747E-06 0.002312669
0.001786601 0.000382147 5.9506E-05 0.000186778 2.11965E-05 0.011821985
0.001589116 -3.23408E-05 -5.14369E-06 -1.61993E-05 -1.8769E-06 0.020442818
0.001932969 0.00056855 8.85589E-05 0.000278048 3.15655E-05 0.021515467
0.001581704 -4.21016E-05 -6.79977E-06 -2.09705E-05 -2.45601E-06 0.028547312
0.003760503 0.000399487 6.26501E-05 0.000194792 2.22185E-05 -0.001521957
0.004202325 -0.000285307 -4.43999E-05 -0.000140717 -1.59902E-05 0.005899918
-0.000285307 0.000792798 0.000126961 0.000362432 4.15437E-05 -0.017808838
-4.43999E-05 0.000126961 2.26762E-05 3.4989E-05 4.17196E-06 -0.0059566
-0.000140717 0.000362432 3.4989E-05 0.000441556 5.05153E-05 -0.008532714
-1.59902E-05 4.15437E-05 4.17196E-06 5.05153E-05 5.85907E-06 -0.00184455
0.005899918 -0.017808838 -0.0059566 -0.008532714 -0.00184455 9606.646331
0.004747788 -0.10881017 -0.04052723 -0.05187763 -0.012377716 8580.61129
0.012266638 -0.119895693 -0.046151632 -0.057074338 -0.014040141 8384.859668
0.01238513 -0.212861844 -0.105168255 -0.099926461 -0.031158187 6149.839358
-0.115142409 -0.24961327 -0.138347398 -0.11624372 -0.040563238 4773.038497
-0.186522045 -0.245049247 -0.176661712 -0.111638766 -0.050775666 2818.930747
-0.135473923 -0.202775081 -0.190938864 -0.089851047 -0.054044415 1776.650231
-0.094032378 -0.140541496 -0.160453886 -0.062231988 -0.054806904 1070.979287
3.28352E-07 1.96563E-06 3.06303E-07 9.62734E-07 1.09363E-07 8.95713E-05
-7.36402E-08 -4.41629E-07 -6.88427E-08 -2.16302E-07 -2.45777E-08 5.19146E-05
5.23897E-07 1.96037E-06 3.05676E-07 9.60102E-07 1.09116E-07 -4.30684E-05
5.45628E-06 -6.19705E-07 -9.66094E-08 -3.04794E-07 -3.46631E-08 3.84384E-05
1.3401E-06 1.96029E-06 3.06041E-07 9.59852E-07 1.09188E-07 -0.000169714
1.14453E-05 -6.32773E-07 -9.86203E-08 -3.1257E-07 -3.55697E-08 2.13806E-05
1.65171E-05 3.53294E-06 5.50132E-07 1.72675E-06 1.95961E-07 0.000109294
1.46913E-05 -2.9899E-07 -4.75533E-08 -1.49762E-07 -1.73519E-08 0.000188993
1.78703E-05 5.25623E-06 8.18725E-07 2.57055E-06 2.91823E-07 0.00019891
1.46228E-05 -3.89229E-07 -6.28637E-08 -1.93872E-07 -2.27058E-08 0.000263919
3.47658E-05 3.69325E-06 5.79199E-07 1.80085E-06 2.0541E-07 -1.40705E-05
3.88504E-05 -2.63766E-06 -4.10476E-07 -1.30092E-06 -1.47829E-07 5.45446E-05
-2.63766E-06 7.3294E-06 1.17375E-06 3.35067E-06 3.8407E-07 -0.000164642
-4.10476E-07 1.17375E-06 2.09641E-07 3.23472E-07 3.85697E-08 -5.50686E-05
-1.30092E-06 3.35067E-06 3.23472E-07 4.08218E-06 4.67012E-07 -7.88847E-05
-1.47829E-07 3.8407E-07 3.85697E-08 4.67012E-07 5.41669E-08 -1.70528E-05
5.45446E-05 -0.000164642 -5.50686E-05 -7.88847E-05 -1.70528E-05 88.81322965
4.38932E-05 -0.001005948 -0.000374673 -0.000479608 -0.000114432 79.32755873
0.000113405 -0.001108433 -0.000426671 -0.000527651 -0.000129801 77.51783938
0.0001145 -0.001967903 -0.000972278 -0.000923818 -0.000288057 56.8551268
-0.001064489 -0.002307669 -0.001279019 -0.001074671 -0.000375006 44.12663375
-0.001724392 -0.002265475 -0.001633234 -0.001032098 -0.00046942 26.06095147
-0.001252453 -0.001874651 -0.001765226 -0.000830671 -0.000499639 16.4250915
-0.000869327 -0.001299303 -0.001483393 -0.000575333 -0.000506689 9.901179465
E B3 E B4 E B5 E B6 E B7 E B8 E B9
0 0 0 0 0 0 0
-1 0 0 0 0 0 0
-1 0 0 0 0 0 0
0 -1 0 0 0 0 0
0 -1 0 0 0 0 0
0 0 -1 0 0 0 0
0 0 -1 0 0 0 0
0 0 0 -1 0 0 0
0 0 0 -1 0 0 0
0 0 0 0 -1 0 0
0 0 0 0 -1 0 0
0 0 0 0 0 -1 0
0 0 0 0 0 -1 0
0 0 0 0 0 0 -1
0 0 0 0 0 0 -1
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
B10-BR11 BR11-B10 BR2-B3 B3-B4 B4-B5 B5-B6 B6-B7
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
3.11509E-05 0 0 0 0 0 0
0 2.94634E-05 0 0 0 0 0
0 0 1899.265363 0 0 0 0
0 0 0 1900.49355 0 0 0
0 0 0 0 1899.816865 0 0
0 0 0 0 0 1898.589553 0
0 0 0 0 0 0 1901.207006
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0










0.06808262 0.07500503 0.131148839 0.151574285 0.142534371 0.11278063 0.075863596
-0.00833249 -0.01004608 -0.02446915 -0.03017351 -0.02972793 -0.02389038 -0.0161709
0.011292472 0.019490896 0.090303121 0.119839918 0.123849685 0.100995188 0.068724886
-0.01557489 -0.017671 -0.03366827 -0.03822051 -0.03283222 -0.02609776 -0.01846719
-0.09014484 -0.08906879 0.011078683 0.058825618 0.088703708 0.079087128 0.055472641
-0.02872455 -0.03163017 -0.04087584 -0.04026891 -0.02744907 -0.02089046 -0.01565304
0.070201496 0.094430548 0.317798396 0.346506778 0.318466089 0.247219813 0.162472984
0.092096408 0.108453262 0.179075984 0.141093842 0.092505514 0.059717728 0.034152661
0.128321974 0.15809251 0.42479242 0.471291979 0.439870681 0.344200798 0.227791571
0.152857243 0.179471687 0.368348876 0.33724743 0.206041368 0.130283872 0.076359414
-0.02866952 -0.02110511 0.012331554 -0.07109651 -0.03651944 0.031083716 0.031907768
0.004747788 0.012266638 0.01238513 -0.11514241 -0.18652204 -0.13547392 -0.09403238
-0.10881017 -0.11989569 -0.21286184 -0.24961327 -0.24504925 -0.20277508 -0.1405415
-0.04052723 -0.04615163 -0.10516826 -0.1383474 -0.17666171 -0.19093886 -0.16045389
-0.05187763 -0.05707434 -0.09992646 -0.11624372 -0.11163877 -0.08985105 -0.06223199
-0.01237772 -0.01404014 -0.03115819 -0.04056324 -0.05077567 -0.05404441 -0.0548069
8580.61129 8384.859668 6149.839358 4773.038497 2818.930747 1776.650231 1070.979287
63581.52451 62131.92997 45578.4481 35379.69271 20900.36486 13174.96364 7942.851068
62131.92997 72406.29891 53117.97354 41233.80327 24360.42996 15356.8465 9258.50607
45578.4481 53117.97354 139291.7179 108151.2715 63919.33362 40305.65321 24303.68797
35379.69271 41233.80327 108151.2715 149419.3115 88319.04551 55695.75459 33585.38239
20900.36486 24360.42996 63919.33362 88319.04551 123044.6754 77605.33856 46800.99865
13174.96364 15356.8465 40305.65321 55695.75459 77605.33856 89349.58722 53886.12517
7942.851068 9258.50607 24303.68797 33585.38239 46800.99865 53886.12517 58706.37312
0.000629422 0.00069342 0.001212468 0.001401301 0.001317727 0.001042654 0.000701357
-7.7034E-05 -9.2876E-05 -0.00022622 -0.00027895 -0.00027483 -0.00022087 -0.0001495
0.000104399 0.000180193 0.00083485 0.001107917 0.001144988 0.000933698 0.00063536
-0.00014399 -0.00016337 -0.00031126 -0.00035335 -0.00030353 -0.00024127 -0.00017073
-0.00083339 -0.00082344 0.000102422 0.000543842 0.000820064 0.000731159 0.000512843
-0.00026556 -0.00029242 -0.0003779 -0.00037229 -0.00025377 -0.00019313 -0.00014471
0.000649011 0.000873008 0.002938039 0.003203447 0.002944212 0.002285542 0.001502059
0.000851429 0.001002648 0.001655553 0.001304409 0.000855211 0.000552089 0.000315741
0.001186334 0.001461562 0.003927196 0.004357084 0.004066595 0.003182129 0.002105928
0.001413162 0.001659212 0.003405377 0.003117845 0.001904848 0.001204471 0.000705941
-0.00026505 -0.00019512 0.000114005 -0.00065729 -0.00033762 0.000287368 0.000294987
4.38932E-05 0.000113405 0.0001145 -0.00106449 -0.00172439 -0.00125245 -0.00086933
-0.00100595 -0.00110843 -0.0019679 -0.00230767 -0.00226547 -0.00187465 -0.0012993
-0.00037467 -0.00042667 -0.00097228 -0.00127902 -0.00163323 -0.00176523 -0.00148339
-0.00047961 -0.00052765 -0.00092382 -0.00107467 -0.0010321 -0.00083067 -0.00057533
-0.00011443 -0.0001298 -0.00028806 -0.00037501 -0.00046942 -0.00049964 -0.00050669
79.32755873 77.51783938 56.8551268 44.12663375 26.06095147 16.4250915 9.901179465
587.8097666 574.4082976 421.3717294 327.0844648 193.2234039 121.802243 73.4314798
574.4082976 669.3946079 491.0744728 381.2055855 225.211628 141.9737011 85.59468075
421.3717294 491.0744728 1287.748804 999.8560768 590.9328042 372.624859 224.6870496
327.0844648 381.2055855 999.8560768 1381.37818 816.5075929 514.9060007 310.4961061
193.2234039 225.211628 590.9328042 816.5075929 1137.545261 717.4596127 432.6741818
121.802243 141.9737011 372.624859 514.9060007 717.4596127 826.0349278 498.1760174





























B7-B8 B8-B9 B9-B10 B10-BR11
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
1900.12233 0 0 0
0 1901.63946 0 0
0 0 1901.08776 0
0 0 0 1898.704029
0
TOLERANCIA DE LA NIVELACION TRIGONOMETRICA
CARACTERISTICAS DE LA ESTACION
Sensibilidad del nivel esferico del aparato :8' = 1481.4814 cc
Aumentos del nivel: 30x= 30
Enrase del aparato: X= 61.0000 cc
Apreciació = a= 10.0000 cc
x±yppm= 0.002 0.000002
ε= 0.000002
β= 1º 1.1111 g
Error Angular (comunes para todos):
 -Error de verticalidad. ev= 493.8271333
 -Error de punteria. ep= 3.163124335
 -Error de lectura. el= 7
 -Error angular cenital. ea= 493.887885
Cáculo del error en un desnivel
 -Error de t en funcion de D. etd= 0.000263393 D= 173495.091
 -Error de t en funcion de V. etv= -134.5970438 V= 99.9519525
 -Error medio en la mira. em= 0.197992337 m= 1300
 -Error medio en i. ei= 5
 -Error en desnivel. ez= 134.6900271 mm




EJES DZ(Prom.) Distáncia Z (m.)
BR2-B3 -13.0948647 340.154273 772.106
B3-B4 2.72872395 132.817351 775.015287
B4-B5 -0.39842643 306.445689 778.432573 769.012826
B5-B6 4.77233375 89.9048866 782.738647
B6-B7 0.78555524 114.882222 788.671779
B7-B8 -4.39613397 95.9710208 794.728578
B8-B9 1.44891346 131.064079 796.845991
B9-B10 2.97112656 159.38871 795.907427
B10-BR11 2.08959827 132.214718 793.269929
768.9064
Ec= -0.10642612
Z_3 Z_4 Z_5 Z_6 Z_7
1 0 0 0 0
-1 1 0 0 0
0 -1 1 0 0
0 0 -1 1 0
0 0 0 -1 1
0 0 0 0 -1
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0.00293984 0 0 0 0
0 0.00752914 0 0 0
0 0 0.00326322 0 0
0 0 0 0.01112287 0
0 0 0 0 0.00870457
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
A
P











263.163574 233.101624 163.740544 143.391424
233.101624 324.118973 227.67502 199.38034
163.740544 227.67502 375.189215 328.56197
143.391424 199.38034 328.56197 366.461214
117.38892 163.224845 268.980766 300.007387
95.6667885 133.021043 219.207451 244.492778
66.0016752 91.7728277 151.233874 168.678526
29.9255497 41.6103427 68.5703324 76.479841
MATRIZ DE VARIANCIA COVARIANCIA
0.00198339 0.00175682 0.00123407 0.0010807
0.00175682 0.0024428 0.00171592 0.00150268
0.00123407 0.00171592 0.0028277 0.00247628
0.0010807 0.00150268 0.00247628 0.00276192
0.00088473 0.00123018 0.00202723 0.00226107
0.00072101 0.00100254 0.00165211 0.00184268
0.00049744 0.00069167 0.00113981 0.00127128











0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0.010419812 0 0 0
0 0.00762986 0 0
0 0 0.00627397 0










117.3889204 95.6667885 66.0016752 29.9255497
163.2248447 133.021043 91.7728277 41.6103427
268.9807662 219.207451 151.233874 68.5703324
300.0073868 244.492778 168.678526 76.479841
339.6538091 276.802862 190.969644 86.5867657
276.8028618 303.79426 209.591336 95.029951
190.9696443 209.591336 235.022293 106.560497
86.58676571 95.029951 106.560497 120.582943
0.000884728 0.00072101 0.00049744 0.00022554
0.001230181 0.00100254 0.00069167 0.00031361
0.002027235 0.00165211 0.00113981 0.0005168
0.002261074 0.00184268 0.00127128 0.00057641
0.002559878 0.00208619 0.00143929 0.00065258
0.002086188 0.00228961 0.00157963 0.00071621
0.001439286 0.00157963 0.0017713 0.00080312
0.000652581 0.00071621 0.00080312 0.0009088
ERRORES ASOCIADOS
759.011135
2.72872395
-0.39842643
4.77233375
0.78555524
-4.39613397
1.44891346
2.97112656
-766.816802
T
